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APPENDIX  B  B. 
I  

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  OF  THE 
i  ENTRANCE  TO  SUPURIOR  BAY,  LAKE  SUPERIOR — IMPROVEMENT  OP 
THE  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 


Report  of  captain  charles  j.  alien,  corps  of  engineers,  bvt, 
!  major,  u.  s.  a.,  officer  in  charge,  for  the  fiscal  year  ending 
i  june  30,  1880,  with  other  documents  relating  to  the  works, 


(For  letter  of  transmittal,  see  Appendix  U.) 


fan 


B  B  I. 

IMPROVEMENT  OF   HARBOR  AT  DULUTH,  MINNESOTA. 

The  work  at  Diiluth  consisted  in  dredging  in  the  inner  harbor  and  m 
|8ome  repairs  to  piers  bordering  the  canal,  the  latter  done  by  day  labor 
nd  purchase  of  materials  in  open  market,  the  former  by  contraot. 

The  dredging  con  tract  made  August  21, 1878,  having  been  re-extended 
(to  embrace  the  25th  of  August,  1879.  there  were  removed  23,197  cubic 
yards  of  material  from  the  inner  harbor  between  June  30,  1879,  and  that 
Idate,  August  25,  1879. 

Congress  having,  by  act  approved  March  3, 1879,  appropriated  $'25,000 
jfor  carrying  on  the  improvement,  advertisements  were  duly  inserted  in- 
i  viting  proposals  for  dredging  in  the  inner  harbor.  The  bids  were  opened 
on  the  21st  of  August,  and  a  contract  entered  into  on  the  same  day  with 
Williams  and  Upham,  they  being  the  lowest  bidders. 
I  Dredging  under  this  contract  commenced  on  the  26th  of  August  and 
Iwas  continued  until  the  22d  of  November,  when  the  approach  of  winter 
forced  the  dredges  off.  The  contract  was  extended  to  embrace  the  25th 
of  June,  1880.  Work  was  renewed  the  28th  of  April  following  and  con- 
tinued until  the  expiration  of  the  extension.  One  hundred  and  thirty- 
seven  thousand  one  hundred  and  ten  cubic  yards  in  all  were  removed 
by  dredging  during  the  fiscal  year. 

A  complete  survey  of  the  harbor  was  made  during  the  season,  as  part 
of  the  survey  of  Superior  Bay  ordered  by  section  2  of  the  river  and  har- 
bor act  approved  March  3,  1879,   to  determine  the  best  plan  for  harbor 
i?t  the  hea<l  of  Lake  Superior.    The  report,  based  upon  this  survey,  is 
printed  as  Senate  Ex.  Doc.  No.  153  Forty-sixth  Congress,  second  session. 

The  harbor  has  generally,  wherever  dredging  has  been  carried  on, 
,ood  depth  of  water,  although  many  points  require  retouching,  owing 
to  the  movable  and  shifting  character  of  the  bottom. 
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Large  areas  still  remain  to  be  dredged  in  order  to  carry  out  the  exist- 
ing project,  viz,  the  deepening  and  enlarging  of  the  basin  bounded  by- 
Minnesota  and  Kice's  Points  and  the  submerged  dike,  the  original  es- 
timate of  cost  of  which  was  $269,739.25,  not  counting  the  cost  of  re- 
pairs to  piers.  There  has  been  appropriated,  or  allotted,  since  the  adop- 
tion of  the  present  project,  the  sum  of  $176,049.20.  Forty-one  thousand 
eight  hundred  and  sixty-nine  dollars  and  nine  cents  of  this  amount 
have  been  expended  in  repairs  to  piers,  &c.  There  remains  to  be  appro- 
priated for  dredging  the  sum  of  $134,293.18.  To  economically  con- 
tinue this  work,  at  least  $50,000  should  be  annually  appropriated  in 
order  to  meet  the  wants  of  the  rapidly  increasing  commerce  of  this  im- 
portant harbor.  The  piers  bordering  the  canal  stand  much  in  need  of 
timber  renewal  throughout  their  length  above  the  water  line,  and  not 
less  than  $16,000  should  be  appropriated  for  these  repairs. 

Congress  by  act  approved  June  14,  1880,  appropriated  for — 

Improving  harbor  at  Dalutb,  Miiinesota :  coatiniiiDg  the  improvement,  twenty -fiv^ 
thousand  dollars. 

With  this  appropriation,  and  the  balance  of  funds  on  hand,  it  is  pro- 
posed to  continue  the  work  of  dredging  the  inner  harbor  and  to  make 
such  repairs  to  piers  as  maybe  most  necessary.  At  least  810,000  should 
be  available  at  all  times,  with  which  to  meet  the  effects  upon  the  piers- 
of  severe  storms. 

This  work  is  in  the  collection  district  of  Duluth.     Daluth,  Minn.,  is  the  nearest  port 
of  entry. 
The  collections  at  this  port  for  the  fiscal  year  ending  June  30,  1880,  were  $4,%4.51. 

Abstract  of  appropriations  made  for  the  harbor  of  Duluth,  Minn.,  how  expended,  tfc. 
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By  act  approved  March  3, 1871 

By  act  approved  June  10, 1872 

Allotted  from  act  approved  March  3, 1873 

By  act  approved  Jane  23, 1874 

By  act  approved  March  3, 1875 

By  act  approved  August  14, 1876 

By  act  approved  June  18, 1878 

By  act  approved  March  3, 1879 

By  act  approved  June  14, 1880 


$60,000  00  . 
50,000  00  '. 


$32,  723  59 
1,  879  54 


6,  000  00 
865  9(; 
400  00 


Total 110,000  00  1    41,869  09 


$3.  325  61 
8, 120  46 

35.  000  ()0 
9.000  00 

29. 1:34  04 

18,  360  29 


$6,  239  71 
25,  0(X>  00 


$60,000  00 
50,000  00 
36,049  20 
10,  000  00- 
35,  000  00 
15.000  00 
3U,  000  00 
25,  000  00- 
25,  000  00 


102.  940  40  .     31,  239  71        286,  049  20 


Original  estimate  for  carrying  out  present  project,  not  counting  the  cost  of 

repairs  to  piers 8*269, 739  25 

Remaining  to  he  appropriated  for  dredging 1 34, 293  18 

Maney  statement, 

July  1,  1879,  amount  available $32,204  94 

Amount  appropriated  bv  act  approvetl  June  14,  1880 25.  ouO  00 

8r>7,2»;4  94 

July  1,  1880,  amount  expended  during  tiscal  year 23.  Vid  21 

Julv  1,  1880,  outstanding  liabilities 2.  "^09  02 

26, 025  23 


July  1,  I'^^O,  amount  available 31,239  71 
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FtelghUhlpped. 
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Statement  of  freight  fonvarded  and  received  hy  railroad  at  Duluth  for  year  1879. 


Commodities  forwarded 

Lumber 

Salt 

JCoal 

Hailroad  and  pig  iron 

Merchandise,  Sec 

Total 

Commodities  received: 

Flour  

Merchandise,  &^o 

Wheat 

Total 


By  Saint  Paul  [  Bv  Northern 
and  Duluth  j  Pacific  Rail- 
Railroad.       |     road. 


Pounds. 
3, 350, 000 
18, 405, 600 
57,  899,  020 
13, 370,  000 
47,  083,  860 


140, 114,  480 


97,  662,  000 
64,  464,  932 
54, 232,  060 


216, 358, 992 


Pounds. 
23,  326,  800 
3,  537,  000 
40,"  304. 130 
36,  735,  530 
25,  339, 470 


129,  242,  630 


2, 183,  000 

1.  653, 127 

112,986,438 


116,  822,  565 


Total. 


Pounds. 
26,  676. 509 
21, 942, 600 
98,  203, 150 
50,  111,  530 
72,423,330 


269, 357, 110 


09,845,000 

66, 118, 050 

167, 218, 496 


333, 181,  567 


CompoHson  toith  previous  years. 

Pounds. 

1879,  total  received  and  forwarded 60-2,538,667 

1878,  total  reeeived  and  forwarded : 354,974,561 

1877,  total  received  and  forwarded 311, 208,  341 

1876,  total  received  and  forwarded 277,197,587 

Opening  and  closing  of  the  harhor  at  Duluth^  Minn. 


Year. 


1855 

1856 . 

1857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 ^ 

1871 

1872. 

1873 

1874 

1875 

.1876 

1877 

1878 

1879 


Opening. 


Closing. 


December  16. 
November  22. 
November  20. 
November  20. 
Noveml>er  9. 
December  4. 
December  12. 


April  15 

April  16 , 

May  27 

March  20 

May  25 

April  7 

June  12 

April  28 1  December  16. 

May  10 1  December  7. 

April  23 1  Dec-ember  1. 

April  22 December  5. 

May  5 December  10. 

April  19 December  1. 

April  1 November  21. 

April  25 1  November  12. 

April  12 '  November  21. 

April  5 December  6. 

March  9 November  24. 

May  10 December  30. 

May  2 December  11. 

May  12 December  10. 

May  2 i  Dt'oemher  19. 

April  25 December  17. 

March  23 January  2, 1870. 

April  17 :  December  12. 


Note. — The  principal  business  of  this  port,  is  the  "  in  transit"  trade  hot  ween  prov- 
inces of  QuebeCj  Ontario,  &c.,  and  the  province  of  Manitoba.  The  amount  for  the 
li.scal  year  ending  June  30,  1880,  is  as  follows : 

Value  of  merchandise $1,  326, 746  00 

Estimated  duties  on  same 816, 666  45 


RKPORT  OF   MR.  THOMAS  SHIEL3,  OVERSEER. 


Saint  Paul,  Minn.,  Decemhei-  15,  1879. 

8ir:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  season 
of  1*^9,  at  harbors  of  Duluth,  Minn.,  and  Superior,  Wis. 

In  accordance  with  your  instructions  I  proceeded  to  Duluth  on  the  24tli  of  April 
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last.  The  contractor  for  dredging  was  not  ready  for  work,  nor  did  he  get  ready  until 
May  5.  The  work  at  Duliith  consisted  of  dredging  in  the  inner  harbor.  The  amount  of 
material  removed  under  first  extension  of  contract  of  1878  was  49,819.02  cubic  yards. 
Under  the  second  extension,  August  7  to  25,Iinclu8ive,  there  were  removed  23,197  cubic 
yards.  Under  the  contract  of  1879,  commencing  August  26  and  continuing  to  Nov- 
ember 22,  when  the  work  was  closed,  there  were  removed  95,492.27  cubic  yards,  mak- 
ing a  total  for  the  season  in  Duluth  Harbor  of  168,503.29  cubic  yards.  Twenty-seven 
thousand  one  hundred  and  twenty-seven  cubic  yards  of  the  above  amount  wei'e  re- 
moved from  the  area  north  of  the  canal. 

Taking  into  consideration  the  immediate  development  of  new  enterprises  at  Rice's 
Point,  namely,  the  starting  of  the  blast  furnace,  new  docks,  and  elevator  of  the  North- 
em  Pacific  Railroad,  and  the  probable  buildine  of  several  saw-mills  in  that  vicinity, 
I  would  recommend  that  immediate  future  dredging  be  done  in  cutting  a  channel  from 
the  south  end  of  the  Northern  Paoific  docks  and  running  parallel  with  Rice's  Point, 
connecting  with  the  so-called  "  new  cut"  (made  this  season  at  the  dike).  Thus  would 
the  work  not  only  be  immediately  available  in  the  interest  of  commerce,  aiding  the 
new  enterprises  in  that  locality,  but  would  also  be  carrying  out  the  recommendations 
of  the  Board  of  Engineers  that  met  in  Chicago  April  16,  1873,  in  whose  report  you 
wiU  find  the  following:  **  If  there  should  be  any  fiinds  available,  after  finishing  the 
said  works  thus  described,  they  could  be  applied  to  dredging  a  channel  in  the  vicinity 
of  the  Duluth  docks  (marked  C  D  on  accompanying  tracing,  said  tracing  being 
No.  70  on  file  in  this  oflSce),  as  such  dredging  will  improve  the  harbor  of  Duluth,  and 
will  also  form  a  part  of  the  channel  from  the  natural  entrance  to  these  docks  men- 
tioned in  the  act  of  appropriation.^' 

The  only  other  work  done  at  Duluth  Harbor  this  season  by  me  was  the  placing  of 
750  feet,  board  measure,  of  plank  on  canal  face  of  bay  end  of  north  pier  under  the 
new  superstructure,  and  the  transferring  of  some  20  cords  of  stone  from  the  south  to 
the  north  pier. 

NATURAL  ENTRY. 

In  May  last,  in  accordance  with  your  instructions,  I  had  planted  on  that  portion  of 
Minnesota  Point  between  the  old  light-house  and  the  end  of  the  point,  the  following 
plants  : 

1,300  slips  of  willows. 

500  slips  Balm  of  Gilead. 

300  tufts  sand  grass. 
About  one  peck  Wild  Rose  seed. 

The  portion  of  point  above  alluded  to  was,  and  has  been  for  some  years,  entirely 
denuded  of  vegetation,  and  the  prevailing  winds  had  blown  the  sand  into  the  bay, 
nntil  the  surface  of  the  point  was  nearly  on  a  level  with  the  lake.  The  cost  of  these 
plantings  was  $25.  Before  the  close  of  the  work  in  November  last,  I  gave  these 
plantings  a  close  examination,  and  am  satisfied  that  at  least  80  per  cent,  of  them  are 
alive  and  in  good  growing  condition.  Already  little  hummocks  of  sand  are  beginning 
to  accumulate  around  them,  and  when  they  have  a  little  more  growth,  will  prove  very 
beneficial  in  retaining  the  sand  and  building  up  the  point.  I  would  suggest  that  at 
least  an  equal  amount  of  planting  be  done  next  season,  as  we  have  now  Teamed  the 
kind  of  slips  it  is  best  to  use. 

MINNESOTA   POINT  PIER. 

The  only  work  done  on  this  pier,  this  season,  was  the  filling  of  all  empty  intervals 
and  pockets  with  rock.  The  amount  of  rock  used  for  this  work  was  35.94  cords, 
purchased  of  Martyn  Wheeler.  I  am  pleased  to  be  aide  to  report  that  there  has  been 
no  settlage  of  rock  in  the  bulkhead  or  out^r  crib  since  it  was  filled  in  1878,  the  fii*st 
time  since  its  construction  ;  that  it  has  passed  through  the  fall  and  spring  storms  and 
not  been  entirely  emptied,  the  repairs  ordered  by  you  to  the  face  of  the  crib  having 
effectually  stopped  all  leakage. 

At  a  point  about  250  feet  from  the  intersection  of  tliis  pier  with  the  shore  there  is 
quite  a  marked  settlage  on  the  north  side ;  yet.  up  to  the  present  time,  there  is  no  par- 
ticular damage  to  the  work.  Should  it  continue  further  to  settle  during  the  winter 
and  spring  it  will  require  attention. 

WISCO:<SIN   POINT   PIER. 

There  originally  was  constructed  a  revetment  about  150  feet  long,  connecting  the 
inner  end  of  this  pier  with  the  shore,  and  to  [prevent  the  action  of  the  back  sw<'il 
daring  and  after  a  storm  from  washing  behind  and  undermining  the  pier.    The  shore 
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has  been  constantly  receding ;  it  was  found  necessary  to  extend  this  work  to  the  shore, 
a  distance  of  150  feet,  which  was  done  during  the  month  of  October  last.  The  work 
consists  of  timber  and  lo^  cribbing,  150  feet  long,  18  feet  wide,  and  2  feet  deep,  on  top^ 
of  which  was  placed  a  layer  of  brush  fascines  15  inches  in  diameter,  each  bundle 
staked  with  two  stakes  4  feet  long  and  from  2^  to  3  inches  in  diameter ;  the  whole 
topped  with  a  layer  of  rock  about  15  inches  deep. 

The  old  portion  of  the  revetment  was  also  repaired  by  raising  the  face  1  foot,  witli 
timber,  and  tied  with  six  cross-ties  25  to  30  feet  long,  and  the  whole  leveled  evenly 
with  rock,  making  a  continuous  work  300  feet  long.  The  material  in  this  work  wan 
as  follows : 

50  cords  rock,  purchased  of  M.  Wheeler. 

27.27  cords  brilsh  fascines,  purchased  of  H.  M.  Peyton. 

15.50  cords  rock,  transferred  from  the  South  Pier,'  Duluth  Canal. 

20  old  boat-s  on  hand. 

Timber  and  logs  picked  up  on  the  beach  adjacent  to  the  work. 

This  pier  is  in  much  the  same  condition  as  last  reported.  In  reference  to  the  bulk- 
head of  this  pier,  I  find  that  there  has  been  no  settlage  of  the  filling,  and  the  remarkB 
in  reference  to  the  Minnesota  pier  are  equally  applicable  to  this. 

NEW  CUT. 

This  work  commences  at  the  dike  at  a  point  700  feet  east  of  Rice^s  Point,  and  runs 
south  to  a  connection  with  the  natural  channel  of  the  Saint  Louis  River  opposite  Pey- 
ton's Mills.  The  funds  available  for  this  work  being  limited,  there  was  only  one  cut 
made,  leaving  when  the  work  was  closed  a  channel  of  30  feet  in  width,  with  an 
average  depth  of  from  10  to  11  feet.  The  amount  of  material  removed  was  16,666.76 
cubic  yards.  An  equal  amount  of  money  to  that  already  spent  would  give  a  channel 
of  at  least  75  feet  wide,  with  an  averaj^e  depth  of  12  feet.  There  were  placed  on  the 
end  of  Rice's  and  Connor's  Points  each,  two  range  poles,  for  the  information  of  those 
using  the  channel,  which  have  proved  very  convenient,  buoys  being  very  impractica- 
ble, as  they  were  constantly  dragged  off  by  boats  and  rafts. 

•  •  «  •  «  «  • 

Very  respectfully,  your  obedient  servant, 

Thomas  Shiels, 

United  Slates  Overseer, 
Maj.  Charles  J.  Allex, 

Captain,  Corps  of  Engineers^  U.  S.  A.  . 


B  B  2. 

DREDGING  SUPERIOR  BAY,  WISCONSIN. 

Work  consisted  in  the  moat  necessary  repairs  to  piers  bordering  the 
entry,  and  the  preservation  of  Minnesota  and  Wisconsin  Points  against 
the  action  of  waves  and  winds.  For  details  of  work  at  this  and  Duluth 
Harbor  during  the  season  of  1879,  that  is,  from  May  to  December,  see 
the  appended  report  of  Mr.  T.  Shiels,  overseer  of  the  work.  About 
17,000  cubic  yards  of  material  were  also  removed  along  a  line  in  front 
of  Connor's  Point,  to  assist  navigation  to  and  from  Duluth  and  Superior 
for  light  tugs  crossing  the  submerged  dike.  This  excavation  was  done 
by  the  contractors  for  the  Duluth  dredging,  and  at  the  same  price  as 
for  the  latter,  viz,  12  cents  per  cubic  yard. 

Tiic  protection  crib  work,  beach  protection  wall  on  Minnesota  Point, 
and  i)rotection  work  at  the  junction  of  the  pier  and  Wisconsin  Point, 
are  generally  in  good  condition,  as  is  the  protection  work  at  ^'  the  open- 
ing'* on  Minnesota  Point.  Waves  and  wind  have,  however,  started  a 
breach  to  the  eastward  of  the  old  opening,  which  must  be  closed  with 
bnisli  and  stone  work. 

i    If  the  present  plan  of  improvement  of  the  harbor  be  adhenMl  to  the 
timber  of  the  piers  will,  at  an  early  date,  require  renewal  above  the  low- 
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water  line  more  or  less  tbroHghoiit  their  length,  and  additional  ntone 
lilliDg  be  required,  the  cost  of  which  will  be  not  less  than  $15,000  in 
addition  to  at  least  (10,000  for  ordinary  repairs  to  piers,  beach,  &o. 

A  survey  of  the  Bay  of  Superior  was  made  dnring  the  season  in  com- 
pliance with  section  2,  act  of  Congress,  rivers  and  haxbors,  approved 
March  3, 1879,  from  which  to  arrive  at  the  best  and  most  economical 
plan  for  harbor  improvement  at  the  head  of  Lake  Superior.  The  report, 
based  upon  the  results  of  this  survey,  and  referred  to  elsewhere,  is 
printed  as  Senate  Ex.  Doc  No.  153,  Forty-sixth  Congress,  second  session. 
It  was  ascertained  by  the  survey  that  some  shoaling  had  occurred  in  the 
liarbor  since  1873,  especially  at  the  natural  entry. 

The  original  estimate  for  the  improvement  of  this  harbor  was — 


Aad  there  has  been  appropriated  to  date  $343,383.80,  of  wbicb 
#309,282.31  has  been  expended  in  construction  and  mainteuance  of  piers 
and  beach  protection,  and  $24,028.16  for  dredging. 

The  least  amount  that  should  be  available  for  the  flsctd  year  ending 
June  30,  1882,  for  maintenance  and  repairs  of  piers,  beach  protection, 
&C.,  and  for  renewal  of  timber  work  in  the  jtiers,  is  $25,000. 

Congress  by  act  approved  June  14,  1880,  appropriated  for — 


Witb  this  appropriation  aud  remaiuder  of  funds  on  hand  from  former 
appropriarions  it  is  proposed  to  maiutain  and  repair  piers,  crib,  and 
beach  protection,  &c.,  so  far  as  the  funds  will  go. 


ntbe  distriot  uf  Siipei 


0, 1880,  was,  at  Superior 


Abilraet  ofapproprialioat  made /or  improring  Superior  Harbor,  irUeoniin,  hoa  erpended,  ^c 
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Money  statement, 

July  1,  1H79,  ainouut  available 7,791  40 

Ammiiit  appropriated  bv  act  approved  June  14,  1880 5, 000  00 

$12, 791  40 

July  1,  1B80,  amount  expended  during  fiscal  year 3, 318  07 

July  1,  1880,  amount  available 9,473  33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1882.  25, 000  00 
to  be  expended  in  repairs  to  piers,  protection  of  Minnesota  and  Wisconsin  Points,  &^ 


TRADE  AND   COMMERCE   OF    SUPERIOR   CITY,  WISCONSIN,  1879. 

Exports. 

Fish,  salt  and  fresh $5,000  00 

J^irs,  hides,  and  wool 6,000  00 

Hay,  wheat,  oats,  potatoes,  &c 8,000  00 

Butter,  eggs,  small  fruits,  and  maple  sugar 3, 000  00 

Cattle,  sheep,  and  horses 4,000  00 

Cord- wood,  telegraph  poles,  railroad  ties,  fence  posts 20, 000  00 

Lumber  and  shingles 4 60,000  00 

Timber  and  saw-logs 60,000  00 

166,000  00 
Imports. 

Merchandise,  such  as  groceries,  dry  goods,  flour,  feed,  agricultural  machinery,  mill 
machinery,  working  cattle,  horses,  sleighs,  lumbering  outfits,  Ac,  $200,000.  The  tim- 
ber and  saw-logs  exported  arc  cut  in  the  forests  back  of  Superior,  and  are  transported 
to  Duluth  for  manufacture  or  shipment. 

In  the  exports  is  included  the  value  of  camp  sup]>lies  for  several  lumbering  firms 
which  operate  on  the  Saint  Croix  audits  tributaries  in  the  southern  part  of  Douglass 
County,  and  receive  their  supi)lie8  through  Superior,  via  Duluth. 


B  B  3. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

The  project  for  the  iinprovement  of  this  harbor  consists  in  dredging^ 
within  the  area  bounded  by  Mayhew's  Point  and  the  inner  shore-line 
and  the  constnietion  of  a  breakwater  of  timber  and  stone  to  narrow  the 
entranee  and  afford  additional  shelter  over  what  now  obtains  for  vessels 
seeking  refuge  during  storms.  The  i)osition  affords  great  natural  ad- 
vantages for  the  eonstnietion  of  a  liarbor  of  refuge,  the  need  of  sueh  ou 
the  north  shore  of  Lake  Superior  having  been  long  felt. 

It  was  determined,  following  the  appropriation  by  act  of  Congress 
a])]>roved  Mareh  3,  1879,  to  perform  the  dredging  by  contract  and  the 
crib-work  by  day  labor.  The  api)ro])riation  was  not,  however,  made 
available  until  late  in  the  season,  so  that  it  was  im])ossible  to  effect  any 
work  ui)on  the  breakwater. 

Advertisements  soliciting  bids  for  dredging  were  duly  inserted,  and 
bids  opened  on  the  27th  of  August,  1879.  Messrs.  Williams  &  Upham, 
of  Duluth,  were  the  only  bidders,  but  their  prices  l)eing  reasonable, 
contract  was  entered  into  with  them  on  the  27tli  of  August  for  the  work 
of  dredging. 

Dredging  commenced  on  the  8th  of  September  and  continued  until 
the  evening  of  the  24tli  of  0<*tober,  when  the  fleet  returned  to  Duluth. 
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An  area  of  about  two  acres  was  dredged  to  a  depth  of  16  feet  below 
the  low- water  plane,  the  quantity  of  material,  viz,  gravel,  clay,  bowlders, 
and  detached  pieces  of  rock  removed,  being  19,199  cubic  yal-ds.  It  is 
to  be  hoped  that  the  work  so  well  begun  can  be  carried  to  completion, 
especially  on  account  of  the  importance  of  a  harbor  of  refuge  on  the  long 
stretch  of  north  shore  from  Duluth  to  the  easterly  end  of  Lake  Superior. 

The  original  estimate  for  the  improvement  of  this  harbor  was  placed 
at  $139,669.40.  This  estimate  was  made  in  1874,  when  the  cost  of  labor 
and  material  was  much  more  problematical  than  at  present ;  it  has  since 
been  much  reduced. 

Congress,  by  act  approved  June  14, 1880,  appopriated  for — 

Improving  harbor  at  Grand  Marais,  Minnesota :  Continuing  the  improvement,  ten 
thousand  dollars. 

It  is  proposed  to  expend  this  sum,  together  with  the  balance  of  fund» 
on  hand  from  the  former  appropriations,  in  continuing  the  dredging 
within  the  harbor  and  in  the  construction  of  a  timber  and  stone  break- 
water to  narrow  the  harbor  entrance,  both  classes  of  work,  under  the 
late  appropriation,  to  be  done  by  contract  after  due  advertisement. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1882,  towards  completing  the  work. 

Mr.  S.  L.  Bayless,  overseer  in  local  charge,  has  conducted  the  work 
intrusted  to  him  with  fidelity  and  economy. 

This  work  is  in  the  collection  district  of  Duluth.  Duluth,  Minn.,  is  the  nearest  port 
of  entry,  at  which  place  the  revenue  collected  during  the  fiscal  year  ending  June  30, 
1880,  amounted  to  $4,964.51. 

ABSTRACT    OF    APPROPRIATIONS  MADE  FOR    IMPROVING  HARBOR  AT  GRAND  MARA  IS, 

COOK  COUNTY,   MINNESOTA. 

By  act  approved  March  3,  1879 $10,000  OO 

By  act  approved  June  14,  1880 10,000  00 

20,000  00 

Money  statement. 

Julyl,  1879,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  June  14,  1880 10, 000  00 

$20,000  00 

July  1,  1880,  amount  expended  durftig  fiscal  year 7, 577  13 

July  1, 1880,  amount  available. 12,422  87 

Amount  (estimated)  required  for  completion  of  existing  project 119,669  40 

Amount  that  can  beprofitablv  expended  in  fiscal  year  ending  June  30, 1882, 
to  be  used  for  dredging  ani  pier- work '.  /. 40, 000  00 

Abstract  of  proposah  for  dredging  in  the  harbor  of  Grand  Mar aiSj  Minn,j  opened  August  27, 

1879. 
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Names  and  residence  of  bidders. 


Xames  and  residence  of  sureties. 


Williams  &.  Upham,  Duluth,  Minn CoL  P.  McDoufrall  and  William  L.  Mc- 

I      Lennan,  Duluth,  Minn. 


For  drcdginjj, 
per  cubio 
yard. 


28  cents. 


Contractors.  Williams  &.  Upham. 
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COMMERCIAL  STATISTICS. 

Exhibit  of  hunnesa  done  in  the  yew  1879  at  Grand  Marais,  Cook  County ^  Minnesota, 


Name  of  vessel. 


TagSiskowit 

Schooner  Alice  Craig. 
Schooner  Anaconda  . . 

Schooner  Celt 

Tag  Two  Friends  . . . . 
Tug  F.  L.  Danforth  .. 
Tog  Nellie  Cotton.... 

Tug  John  Martin 

8Q£)one£  Cbailie  — 
Schooner  Harko  Polo . 


Home  port. 


Duluth 

do 

Grand  Marais 
Ontonagon . . . 
Fort  William  . 

Duluth 

do 

do 

Beaver  Bay... 
Bayfield 


25 
M 
5 
12 
22 
30 
30 
20 
60 
30 


2 
8 

1 
1 
I 

1 
2 
1 
1 


Value. 

Freight  received: 

32  tons  general  merchandise • $4, 

Freight  shipi^: 

10  tons  salt  fifth 

12  tons  fresh  fish 750 

Furs 1,700 


B  B  4. 

SURVEY  OF  SUPERIOR  BAY,  TO  DETERMINE  THE  BEST  AND  MOST 
ECONOMICAL  PLAN  FOR  HARBOR  IMPROVEMENT  FOR  THE  HEAD 
OF  LAKE  SUPERIOR. 

Engineer  OFFigE,  U.  S.  Army, 

Saint  Paulj  Minn,,  April  5,  1880. 

General  :  I  have  the  honor  to  present  the  following  report  of  a  sur- 
vey of  the  Bay  of  Superior,  maile  in  accordance  with  the  provisions  of 
section  2  of  an  act  of  Congress  approved  March  3,  1879,  the  provisioa 
reading  as  follows :  • 

Superior  Bay,  to  d«'teriiiiiie  tlie  best  and  most  economical  jdan  for  harbor  improve- 
ment for  the  liead  of  I>ake  Superior. 

The  party  for  the  survey  was  organized  early  in  August,  as  soon  as 
possible  after  theapproj)riationshad  been  rendered  available.  The  field 
operations  consisted  substantially  in  the  necessary  triangulation  connect- 
ing with  the  base-line  of  the  lake  survey;  in  meanders,  soundings,  both 
within  and  without  the  bay;  cross-sections  of  Minnesota  and  Wisconsin 
points,  and  hourly  gauge  readings,  and  verifications  of  bench-marks;  in 
fact,  all  data  that  couhl  be  accumulated  for  the  construction  of  a  com- 
l)arative  map.  The  soundings, e8i)ecially, are  numerous;  less  than  one- 
half  of  tlKm  ai)pear  on  the  tracing  herewith. 

The  mai)s  of  18(>1  and  1873,  of  this  bay,  are  the  ones  made  use  of  for 
comparison  with  the  map  of  the  survey  just  closed. 

The  history  of  the  bay  and  its  improvements  lias  been  so  fully  delin- 
eated in  previous  printed  repoits  by  my  predecessors  and  myself  that  it 
does  not  seem  necessary  here  to  more  than  refer  to  it.  The  ])orts  of  Su- 
perior City  and  Duluth  are  containe<l  in  the  Bay  of  Superior,  although 
.seimrated  from  each  other  by  a  dike  built  in  1<S71  and  1872,  and  extend- 
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ing  across  the  bay  from  Rice's  Point  to  Minnesota  Point,  the  dike  hav- 
ing been  built  by  the  city  of  Duhith  as  a  compromise  measure  resulting 
from  the  protest  of  the  State  of  Wisconsin  against  opening  the  Duluth 
Canal,  the  object  of  the  dike  being  to  prevent  the  diversion  of  the  waters^ 
of  the  Saint  Louis  River  into  the  canal  and  from  the  Natural  Entr3\ 

Contours,  referred  to  the  low-water  of  1873  projected  upon  the  map, 
show  that  but  little  change  has  taken  place  in  the  outer  shore  line  of 
Minnesota  Point  since  1861,  and  that,  if  anything,  it  has  moved  a  littler 
seaward  since  that  date/  The  contrary  is  manifested  by  the  inner  shore 
line  of  Minnesota  Point,  which  appears  to  have  been  in  places  eroded 
considerably,  the  erosion  probably  due  to  change  in  the  direction  of  the 
current  following  the  construction  of  the  Duluth  Canal.  Much  of  the 
point,  especially  near  the  dike,  consists  of  floating  bog.  No  marked 
changes  are  observable  in  the  outer  beach.  A  mean  of  1,040  soundings 
taken  in  1873,  covering  a  strip  of  lake  from  the  Natural  Entry  to  the 
Duluth  Canal,  1,500  feet  in  width,  is  13.704  feet,  while  a  mean  of  1,924 
soundings,  taken  over  the  same  area  in  1879.  is  13.6^6  feet.  As  to  the 
changes  of  depth  within  the  bay,  Assistant  Frizell,  whose  report  is  here- 
with, says : 

As  to  the  depths  withiu  the  hay,  the  accord  hetweeu  this  and  the  survey  of  1873  is 
less  satisfactory.  A  mean  of  4,408  soundings  taken  in  1873  gives  8,524  feet.  A  mean 
of  4,390  soundings  on  the  same  ground  taken  in  1879,  gives  8,017  feet,  showing  an 
apparent  decrease  of  depth  of  0.507  foot  since  1873.  I  am  unable  to  account  for  any 
such  extensive  shoaling  as  this  result  would  indicate,  and  am  strongly  inclined  to 
asciibe  it  to  an  error  in  the  survey  of  1873,  more  especially  as  I  find  that  the  assistant., 
who  made  the  special  survey  of  the  jireceding  year,  was  perplexed  to  account  for  a 
deepening  Hhoweil  by  his  survey  as  compared  wfth  that  of  1861.  I  find  no  record  of 
any  discrepancy  between  the  surveys  of  1872  and  1873,  and  if  there  was  an  error  in 
t!ie  gauges  or  bench-marks  of  the  former  it  was  probably  repeated  in  the  latter.  The 
mean  of5()l  soundings,  taken  in  1861  <m  the  same  area,  reduced  to  the  plane  of  the 
present  survey,  is  7.46.  The  soundings  of  1861  are  recorded  in  full  feet  without  frac- 
tions. As  it  is  not  probable  that  any  sounding  would  have  been  recorded  too  great 
(which  would  mislead  navigators),  we  must  assmne  that  the  fractional  part  of  every 
sounding  was  rejected.  This  makes  the  average  depth  ^  foot  too  small.  The  true 
average  depth  for  1861  was,  therefore,  7.96,  which  is  in  substantial  agi*eement  with 
the  present  survey.  The  agreement  of  the  8oun<lings  outside  the  harbor  indicates 
that  the  error,  if  such  it  be,  does  not  extend  to  the  two  channels  of  entrance. 

The  most  important  fact  brought  out  by  tlie  survey  is  the  extent  of 
the  scouring  action  in  the  Duluth  Canal,  and  the  increased  depth  :  and 
the  reverse,  to  a  certain  extent,  at  the  Entry.  The  map  of  1873  shows 
an  average  depth  through  the  Entry  of  13.30  feet,  and  throughout  the 
canal  of  15.59  feet.  The  present  survey  shows  throughout  the  Entry  an 
average  depth  of  12.6  feet,  the  canal  showing  19.4  feet 

The  scouring  action  in  these  channels  is  due  to  two  causes :  1st,  the 
constantly  recurring  oscillations  of  the  lake  surface,  causing  both  inward 
and  outward  currents  of  considerable  velocity  through  the  channels :  2d, 
the  volumes  of  the  Saint  Louis  and  Nemadji  rivers,  both  of  whicli  be- 
fore the  opening  of  the  Duluth  Canal  found  egress  to  the  lake  through 
the  Natural  Entry. 

The  dike  above  referred  to,  flimsil}"  built,  has  settled  out  of  sight,  and 
large  portions  of  it  have  been  carried  away  by  waves.  It  is,  at  present, 
but  a  drowned  dam  of  irregular  profile,  and  with  large  apertures  for  the 
passage  of  water.  The  extent  of  its  settling  will  be  appreciated  when 
we  consider  that  it  was  constructed  to  completely  separate  the  harbors 
of  Duluth  and  Superior  and  prevent  the  diversion  of  any  of  the  dis- 
charge of  the  Saint  Louis  Kiver  towards  the  canal,  and  that  at  present 
a  section  taken  along  its  axis  shows  an  area  of  21,600  square  feet  of 
water-way,  the  length  of  the  dike  being  about  5,000  feet.  The  distance 
from  the  mouth  of  the  Saint  Louis  Kiver  to  tlie  mouth  of  the  canal  is 
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11,900  feet,  while  to  the  mouth  of  the  Entry  it  is  27,000  feet.  The  cana. 
is  1,200  feet  loDg;  the  length  of  the  Entry,  2,600  feet.  The  average 
width  of  the  former  is  250  feet,  and  of  the  latter,  350  feet.  The  average 
cross-section  of  the  canal  is,  at  present,  4,850  sqaare  feet ;  that  at  the 
Entry,  4,410  sqaare  feet ;  soundings  all  referred  to  the  plane  of  low- water 
of  the  winter  of  1873.  It  will  be  seen  that  the  resistances  to  the  flow  of 
water  through  the  canal  are  less  than  at  the  Entry. 

Of  a  large  number  of  floats  placed  in  the  Saint  Louis  River  just  above 
its  mouth,  a  number  moved  towards  the  dike,*and  would  have,  if  they 
had  not  been  picked  up,  entered  the  canal. 

The  conclusion  can  hardly  be  avoided  that  the  opening  of  the  canal 
and  failure  to  keep  the  dike  in  order  has  caused  some  deterioration  of 
the  channel  through  the  Natural  Entry. 

That  there  is  a  movement  of  the  soft  material  of  the  bottom  of  the 
bay  due  to  scouring  and  wave  action,  and  to  material  brought  down 
the  Saint  Louis  and  Nemadji  rivers,  is  undeniable.  It  has  frequently 
been  found  necessary  to  retouch  areas  that  had  been  i)reviously  dredged 
over  to  the  full  deplh  required. 

The  act  of  Congress  refers  to  the  best  and  most  economical  plan  for 
harbor  improvement  at  the  head  of  Lake  Superior  to  be  deduced  from 
the  results  of  the  survey.  The  map  from  the  survey  is  very  complete, 
and  affords  basis  for  estimate  for  any  plan  proposed.  But  before  any 
radical  change  of  plan  can  be  entertained  the  necessity,  expediency,  or 
advantage  of  such  change  must  be  demonstrated  by  existing  commercial 
interests,  lines  of  wharves,  &c.,  or  by  at  least  sufficient  surety  of  the 
immediate  development  of  such  as  to  put  them  out  of  the  range  of  the 
prospective.  There  seems  little  doubt  that  before  long  the  value  of 
Duluth  and  Superior  City  as  shipping  ports  will  be  largely  increased. 

The  present  plan  of  improvement  consists  in  dredging  in  the  harbor 
of  Duluth  in  the  \icinity  of  the  docks,  and  the  excavation,  by  dredging, 
of  an  anchorage  ground  to  the  east  of  the  canal,  the  dre<lging  to  be  lo 
feet  below  the  low- water  of  1873,  and  such  repairs  to  the  piers  as  may 
be  absolutely  necessary  ;  and  for  the  harbor  of  Superior  City,  repairs  to 
the  piers  and  preservation  of  weak  points  upon  Minnesota  and  Wiscon- 
sin Points.  Last  season  a  small  channel  10  feet  in  depth  was  dredged 
on  aline  past  Rice's  and  Connor's  Points  connecting  the  two  harbors. 

From  the  location  and  direction  of  the  Duluth  Canal  vessels  have  not 
found,  during  storms,  perfect  safety  in  lying  at  the  wharves.  The  an- 
chorage area  now  being  excavated  will  admit,  when  finished,  of  better 
protection  to  vessels  under  the  lee  of  the  point.  (See  map.)  But  this 
question  of  i)rotection  to  vessels  at  anchor  is  receiving,  in  large  i)art,  its 
solution  in  the  inauguration  last  year  of  a  series  of  private  slips  normal 
in  direction  of  length  to  the  general  dock  lines. 

The  possibilities  of  the  entire  bay  for  harborage  are  great,  as  a  glance 
at  the  map  will  show.  Probably  the  time  is  not  far  distant  when  the 
greater  part  of  the  western  and  southern  perimeter  of  the  bay  will  be 
faced  with  docks  and  wharves,  and  a  large  portion  also  of  Minnesota 
Point.  Whenever  such  obtains,  dredging  on  an  extensive  scale,  and 
probably  on  lines  parallel  to  the  lines  of  wharves,  will  be  required,  and 
an  assured  channel  of  communication  between  Duluth  and  Superior 
Cities,  within  the  bay,  instead  of  by  the  outside  passage.  As  it  is,  but 
one  small  vessel  of  light  drauglit  entered  tlie  port  of  Superior  last  season. 

Various  plans  liave  been  suggested  at  times  by  interested  i)arties,  viz, 
to  close  up  tlie  Duluth  Canal  and  excavate  another  one  about  li  miles 
farther  down  ^Minnesota  Point  at  a  jjoint  directly  oj)posite  the  mouth  of 
the  Saint  Louis  Piver ;  another,  to  have  three  openings  iustisul  of  the 
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two  now  existing ;  a  third,  to  close  up  both  the  canal  and  the  Entry  and 
excavate  the  new  channel  across  Minnesota  Point  above  referred  to, 
also  to  remove  the  greater  i)art  of  the  dike,  &c. ;  but  in  the  absence  of 
positive  information  as  to  immediate  increased  wants  of  commerce,  I  do 
not  think  that  any  great  change  from  the  present  plan  can  be  recom- 
mended, or  even  discussed. 

Accompanying  are  statistics  of  the  port«  of  Duluth  and  Superior,  in- 
clnding  list  of  dates  of  opening  and  closing  of  navigation  at  Duluth 
since  1855 ;  table  giving  force  and  direction  of  prevailing  winds  during 
1877,  1878,  and  1879,  from  records  of  the  United  States  Signal  Office ; 
report  of  Assistant  J.  P.  Frizell ;  also,  two  tracings,  and  one  plotting  of 
hourly  gauge-readings  taken  during  the  survey. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A, 
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COMMERCIAL  STATISTICS.* 

hi  the  Bay  of  Superior  are  included  the  harbors  of  Duluth  and  Superior. 

The  harbor  of  Duluth^  Minnesota,  is  iu  the  coUectiou  district  of  Duluth.  Duluth, 
Minn.,  is  the  nearest  port  of  entry.  The  collections  for  the  year  1879  amounted  to 
|5l&«.12. 

The  harbor  of  Superior,  Wis.,  is  in  the  collection  district  of  Superior. 

tliere  were  no  arrivals  or  departures  of  vessels  at  this  port  during  the  year  1879, 
Xarqaette,  Mich.,  is  the  port  of  entry,  at  which  place  there  was  collected  the  sum  of 
(10,331.95  for  the  fiscal  year  ending  June  30,  1879. 

DULUTH  HARBOR. 

Jrrivah  and  clearances  of  vessels,  ^c. 


Arrivala,  1879: 
Aiwcicaii  Teasels  from  American  ports 
AaMriean  Tessels  from  forei|;n  porta  . . . 
BR«igii  vessels  from  foreign  ports 


167 
5 
3 


205 

7 
84 


■  ^t 


V 


O 


Is 

5Z5 


Total,  1879. 
Total,  1878. 
Total,  1877. 


Clearances,  1879: 
American  vessels  for  ^Imerican  port^ 
American  vessels  for  foreign  portd  . . . 
foreign  vessels  for  foreign  porti« 


175 

29C 

59 

3l>9 

41 

245 

30 

31 
38 
43 


221.  669     6,  641 

5C>2  '        53 

73,  686  I  3, 129 


295,  857  9,  823 
266,914  I  8,961 
215.451  I  7,629 


Total,  1879. 
Total.  1878. 
Total,  1877. 


168 


173 

58 
40 


204 


82 


293 
301 
245 


30 

31 
34 
43 


221,731  ;  6,686 

309  I        42 

73.  306  j  3, 102 


295,  346 

65,  263 

215,  408 


9,a30 
2,976 
7,641 
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Reefiptt  and  nkiprntuU  of  freight  by  lake  iluring  Ihe  year  1879  flJ  tie  port  of  DuJnfh,  Minn. 


Co™«L,ie,. 

FlTiKllt 

FreiEht 
shipped. 

Tortl 

M,404,«3e 

is.76s,a3u 
«a.asn,ooo 
ai.  000, 000 

MB,  570,310 

Po"i.rf». 

08,  an.  670 
25,78B.»!W 

^^'f:tr'"'. 

102,338,400 
202,010,440 

aoa.  616. 44(1 

III 
lol;  lis:  13(1 

80iwiO23 

3 1»,  757,  ova 

100,052,177 

lirifl<B|iJ50 
171,300.347 
150,OTl!,a« 

■ffiSii! 

lS2,B2S,lg« 

TolaLlSiS 

iaS::::;:::::::::::::::::::::-:::::::::-::::- 

^0.180.  ISO 

ToUl,  IBM 

TotBl,  1873 

ToUl,  ll«2 ■. 

T(.W1,18T1 

34S,11W,7M 

,S/ii(etft«B(  of  freight  forteatded  and  received  b^  raihoaii*  at  Dululh  for  gear  1879. 


SttTitS^;'" 

:<:"' _._ 

Bj  St,  Panl 
^In^. 

BvNonhwn 

l^irlflc  lUU- 

Total. 

3, 3.M,  000 

57,*i»!oBu 
13,  376,  000 
47.  083,  800 

Pound; 
23  328,800 
3.537,000 
40,304.130 

2S.  330, 470 

ii.  Mi.  a» 

»^20.1,1M 
50,11],S30 
72,423,330 

110,114.480        iaB.242,030 

260,367,1.0 

97, 062, 000 
64.404,932 

lis:  086:438 

M,  fl4.^  000 

fla,ii&os8 

llI7,21H,4De 

Comparison  inlft  prenoii*  jwra. 

PoiindB. 

1879,  total  received  ami  forwanled 6fti,  ."ise,  667 

1S7H,  total  reeeive.1  anil  forwanleil 354, 974, 061 

1877,  total  received  ami  forwanied 311,20e,34I 

1W6,  total  received  aud  forwanled 277, 197,  5W 


HUFKKIOR   CITY,    WIS..  I'tTI}. 

Fisli,  wait  and  fresh 8S,OflO  OD 

Furs,  hideB,  and  wool 6,000  00 

Hny,  wlicat,  oat h.  iiot aloes,  Ac 8.000  00 

Butter,  fgif,  sniH  11  fruits,  and  maiile  Hugnr 3,000  00 

Cnttk,  Hhepp.  .111(1  horsea 4, 000  00 

Cord-wood,  telegraph  poles,  railroad  ties,  fen eo  posts 20, 000  00 

LiimlMT  sllid -liiiiRles RO,  OOO  00 

Timl>er,iiid-;iw.U.g« CO,  000  00 

100,000  OO 
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HcrohAi^te,  snoh  m  giooeriee,  dry  goods,  floor,  feed,  Bgriealttual  machin- 
ery, mill  mschineiy,  woiting  cattle,  horses,  aleigiw,  lunberiDg  ontfita, 

&o 800,000  00 

Tb^  timbei  and  »aiv-logS  wcported  a^e  ont  in  the  foresU  ba^k  of  Superior,  andara 

trumorted  to  I>DlDth  for  manufacture  or  shipmetit. 
In  the  exporU  la  included  the  valne  pf  caup  anppliM  far  aeTeral  lumherinK  firma 

vUch  operate  oa  the  8ai»t  Croix  and  ita  tnbQMries  in  the  aonthem  part  of  Ik)uglaa 

Conoty  and  teceive  their  Bappli^  throogh  Superior. 


OptiUng  and  «lNtof  tf  tke  JWwiw  «l  DalKlk,  lOoit. 


i« 


April  1>... 
AprUlfl... 
lby».... 
Hank  10. 
UmyV.... 
ApdlT.... 

§■    -as!!; 
fe:: 

ApZU»... 


.1  DfMKuober  12. 


April  25!! 
April  12.. 

M^rchs! 
Mario... 
M.J2.... 
UajiZ... 
Uu2  ... 
Apdl2S.. 

AprtllT.- 


uman  2,  IBTD 
>*e«DMirl2. 


PmaiUmt  UrtetUn  oad  total  wuMttttg  WMtmunt  of  tc^Hd  «f  ZMnlk,  Jfinii. 


Ill 


3|i 


Jnly!!!!!! 

BDTember 
December 


July 

Ouuber. . . 
Novunbn. 
December.. 

Febmarj . . 

Much 

April , 

3^^ 

Joiy!!!!!!! 

SeSrabw! 
October... 

MoTBBbW, 

Daceaibet  . 
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'.  BRIZBLL,  ABSISTAKT  KMOIMBKR. 


Emqutsbr  Offick,  tl.  8.  Army, 
Sam  Paul,  Minn.,  Mar6h  S3,  1S80. 
Sib:  The  act  of  Congress  approved  March  3,  1^9,  provides  for  a  aarrey  of  "Bape- 
rior  Bay,  to  del«nnine  the  beat  and  tnoet  eoonomieal  plan  for  harbor  Improvement  tor 
tte  bead  of  Li^ke  Bnperior."    In  aooordonoe  with  your  directions,  I  have  the  honor  to 
119  b 
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present  tlie  followiug  account  of  this  survey,  its  results,  and  certain  suggestions 
founded  thereon. 

The  execution  of  this  survey  was  intrusted  to  Assistant  Engineer  E.  M.  Spalding. 
He  commenced  operations  early  in  Au^st,  which  was  as  soon  as  practicable  after  the 
appropriation  had  been  made  available  for  expenditure.  In  accordance  with  the 
t«rra6  of  the  act,  the  survey  did  not  extend  to  the  bays  of  Saint  Louis  and  Allouez, 
but  was  complete  and  thorough  as  regards  the  Bay  of  Superior.  Assistant  Spalding 
has  during  the  winter  completed  a  veij  accurate  and  reliable  map  of  the  bay;  also  a 
comparative  map,  showing  chances  since  the  date  of  former  surveys  and  a  chart  of 
itauge  readings,  taken  at  several  different  points,  exhibiting  the  oscillations  of  the 
lake  and  bay,  and  the  direction  of  the  currents  at  the  canal  and  Natural  Entry  during 
the  survey. 

The  changes  due  to  natural  causes  exhibited  by  these  maps  are  worthy  of  attention. 
The  outer  snore  line  of  Minnesota  Point  is  almost  identical  with  that  shown  on  the 
map  of  1861,  the  only  difference  being  that  it  appears  to  have  moved  a  little  seaward 
since  the  latter  date,  showing  a  tendency  to  accretion  instead  of  wasting.  Decidedly 
the  contrary  tendency  is  manifested  by  the  inner  shore  of  Minnesota  Point,  which  has 
in  places  moved  seaward  to  a  greater  extent  than  the  outer. 

-  The  present  survey  is  checked  on  the  base  lines  and  monuments  of  the  survey  of 
1861,  so  that  no  serious  error  could  have  been  committed  in  the  location  of  these  lines. 

The  wasting  of  the  inner  shore  is  probably  due  to  the  change  in  the  direction  of  the 
currents  produced  by  the  Duluth  Canal.  It  consists  largely  of  floating  bog,  which  is 
formed  in  the  Bay  of  Superior  and  adjacent  waters.  This  is  sometimes  aggregated  in 
the  form  of  islands,  an  acre  or  more  in  extent,  sustaining  trees  and  vegetation.  It 
attaches  itself  to  the  shore  in  large  masses,  from  which  it  is  readily  separated  by  causes 
that  would  have  no  effect  on  a  sandy  or  gravelly  beach. 

No  change  appears  to  have  taken  place  in  the  outer  beach.  The  mean  of  1«040 
soundings  taken  in  1873,  covering  a  strip  of  the  lake  1,500  feet  wide,  reaching  trom 
the  Superior  Entry  to  the  Duluth  Canal,  is  13.704.  The  mean  of  1,924  soundings  taken 
on  the  same  area,  in  1879,  is  13.646.  As  to  the  depths  within  the  bay  the  accord 
between  this  and  the  survey  of  1873  is  less  satisfactory.  A  mean  of  4,408  soundings 
taken  in  1873  gives  8.524  feet.  A  mean  of  4,^0  soundings,  on  the  same  ground,  taken 
in  1879,  gives  8.017,  showing  an  apparent  aecrease  of  depth  of  0.507  foot  since  1873. 
I  am  unable  to  account  for  any  such  extensive  shoaling  as  this  result  would  indicate, 
and  am  strongly  inclined  to  ascribe  it  to  an  error  in  the  survey  of  1873,  more  especially 
as  I  find  that  the  assistant  who  made  the  especial  survey  of  the  preceding  year  was 
perplexed  to  account  for  a  deepening  showed  by  his  survey  as  compared  witn  that  of 
1861.  I  find  no  record  of  any  discrepancy  between  the  surveys  of  1872  and  1873,  and 
if  there  was  an  error  in  the  gauges  or  bench-marks  of  the  fonner  it  was  probably 
repeat-ed  in  the  latter.  The  mean  of  561  soundings  taken  in  1861,  on  the  same  area, 
reduced  to  the  plane  of  the  present  survey,  is  7.46.  The  soundings  of  1861  are  recorded 
in  full  feet  without  fractions.  As  it  is  not  probable  that  any  sounding  would  have 
been  recorded  too  great  (which  would  mislead  n^^vigators),  we  must  assume  that  the 
iractional  part  of  every  sounding  was  rejected.  This  makes  the  average  depth  half  a 
foot  too  small.  The  true  average  deptn  for  1861  was  therefore  7.96,  which  is  in  sub- 
stantial agreement  with  the  present  survey.  The  agreement  of  the  soundings  outside 
the  harbor  indicates  that  the  error,  if  such  it  be,  does  not  extend  to  the  two  channels 
of  entrance. 

The  most  important  change  revealed  by  this  map,  as  compared  with  that  of  1873,  is 
the  great  increase  of  depth  in  the  Duluth  Canal,  and  the  entire  cessation  of  scouring 
action — in  fact,  positive  shoaling — at  the  Natural  Entry.  By  the  map  of  1873,  the 
Ent^  shows  an  average  depth  of  13.36  feet;  the  canal,  15.59.  By  the  present  survey 
the  Entry  shows  an  average  depth  of  barely  12.6  feet ;  the  canal,  19.4  feet.  These 
depths  are  all  referred  to  the  stage  of  water  prevailing  during  the  survey  of  1873,  and 
are  the  average  of  all  the  soundings  recorded  on  the  maps  between  the  piers  of  the 
canal  and  those  of  the  Entry,  respectively. 

The  cause  of  this  change  will  become  apparent  on  a  little  consideration.  The  scour- 
ing action  in  these  channels  is  due  to  currents  caused  in  part  by  the  waters  of  the  Saint 
Louis  and  Nemadji  rivers,  and  more  largely  by  the  constantly  recurring  oscillations 
of  the  lake.  For  the  point  immediately  under  consideration  it  is  immaterial  which  of 
these  agencies  contributes  most  to  the  scouring  action.  It  is  suflScient  to  say  that 
when  the  bay  stands  higher  than  the  lake  there  is  an  outward  current,  and,  in  the 
reverse  relation,  an  inward  current.  The  river  waters  can  produce  a  current  in  no 
other  way  than  by  raising  the  water  of  the  bay  above  that  of  the  lake.  There  is  one 
difference,  however,  between  the  scouring  action  of  a  river  and  that  of  a  current  gen- 
erated by  tidal  oscillations,  which  it  is  well  to  bear  in  mind.  In  the  former,  an  increase 
of  depth  diminishes  the  velocity,  and  when  the  velocity  has  decreased  so  much  as  to 
be  incapable  of  acting  on  the  bed,  the  scouring  ceases. 

In  the  latter,  an  increase  of  depth  increases  the  velocity,  and  the  enlargement  of  tho 
channel  does  not  cease  till  it  bas  attained  such  dimensions  as  to  preclude  the  possi- 
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bility  of  any  considerable  diflference  of  level  between  the  two  bodies  of  water  con- 
nected by  it. 

The  height  of  water  was  noted  hourly  daring  the  sarvey  at  four  different  points, 
viz: 

1.  At  a  gauge  on  the  north  pier  of  the  Duluth  Canal  toward  the  outer  end,  showing 
the  height  of  water  in  the  lake. 

2.  At  a  gauge  on  the  inner  end  of  the  same  pier. 

3.  At  the  Entry. 

4.  At  Pejrton's  saw-mill' on  Connor's  Point. 

The  neatest  variation  of  level  of  the  lake  was  1.45  feet.  The  first-named  gauge 
fihowea  that  changes  as  rapid  as  12  inches  in  an  hour  are  to  be  expected.  Migor 
Houston  reports  the  maximum  oscillation  of  the  lake  as  1.74  feet  at  the  canal ;  1.69 
feet  at  the  Entry.  I  assume,  for  the  purpose  of  comparison,  a  difference  of  level  of  1 
foot  between  the  lake  and  bay.  Let  us  see  how  such  a  head  would  affect  the  currents, 
respectively,  at  the  canal  and  Entry.  Consider,  first,  the  Duluth  Canal.  Let  V  rep- 
resent the  velocity  in  feet  per  second.    The  head  of  1  foot  is  expended  in  3  ways : 

1.  In  imparting  to  the  water  the  velocity,  V.    This  part  of  the  head  is  represented  by 

— — ,  g  being  the  velocity  imparted  by  gravity  in  feet  per  second. 

2.  In  certain  commotions  imparted  to  the  water  at  its  entrance  to  the  canal  resulting 
from  its  approaching  the  entrance  in  different  directions.  Assuming  0.85  as  the  co- 
efficient of  contraction  on  entering  the  canal,  the  loss  of  head  from  tnis  cause  is  rep- 
resented by 


1 


3.  In  the  frictional  resistances  to  movement  in  the  canal  itself. 
This  I  represent  by  the  formula  of  Hagen,*  recently  deduced  from  a  comprehensive 
Analysis  of  all  existing  reliable  measurements  of  the  flow  of  water  in  open  channels, 

viz,  V  =  6  Vr  \fWf  in  which  r  =the  mean  radius,  otherwise  called  the  hydraulic  mean 
depth,  being  the  (j^notient  obtained  by  dividing  the  cross-section  in  square  feet  by  the 
wetted  perimeter  m  linear  feet ;  8  =  the  slope  or  fall  in  the  canal  divided  by  the  length 
thereof.    The  length  of  the  canal  is  1,200  feet;  width,  250  feet;  depth,  19.4  feet. 

250  X  19.4 
r= =16.8.-.  Vr  =  4.1 


250  +  2x19.4 
-      V»     ^  /    1   \        ^v«  V« 

i-w-Jv^>iU='-^-^^ 

8= ^ 


1200  1200 


whence. 


V=6x4.iyl--1^384^ 

l200 

V* -f- 161.53  V«=7507. 


Solving  this  equation  by  a  process  of  trial  and  error,  we  find  y=5.07  feet  per  sec- 
ond. Applying  the  same  method  to  the  Entry,  where  the  width  is  350  feet,  length 
about  3,000  feet,  depth  12.6  feet,  we  have— 


350  +  2x12.6 


1  — •  1.383X!, 

8  =  -  '"^ 


3000 


/  1—1.384  — 

=  6^1 1.7\*  2^ 

\  3000 


whence,  _ 

V»  -f  26.39  V^  =  1226.7,  from  which  we  find  V  =  3.84. 

*  Untersuchnng  fiber  die  Gleichformige  Bewegnng  des  Wassersf  von  6.  Hagen,  Ber- 
lin, 1876. 
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These  results  explain  in  some  measure  the  difference  in  the  activity  of  the  scouring 
process  in  the  two  channels.  The  length  of  the  canal  is  only  two-fifths  that  of  the  Entry. 
This  would  give  the  canal  the  advantage  in  point  of  velocity  were  the  two  channels  of 
equal  46pth.  Every  increase,  in  depth,  however,  in  the  Duluth  Canal  increases  the 
velocity  and  abrasive  power  there,  and  diminishes  the  latter  at  the  Entry ;  since, 
inasmuch  as  there  is  but  a  certain  limited  Quantity  of  water  to  pass'from  the  lake  to- 
the  bay,  or  vice  versa,  at  each  oscillation,  the  greater  the  quantity  passingthe  canal 
the  less  will  be  that  passing  the  Entry. 

The  average  cross-section  of  the  canal  at  present  is  4,850  square  feet  j  that  at  the 
Entiy,  4,410  square  feet.  In  the  case  supposed  of  a  difference  of  1  foot  in  height  be- 
tween the  lake  aud  bay  the  volume  of  water  passing  the  canal  is  24,589  onMo  feet 
per  second,  viz,  4,850  X  5.07.  That  passing  the  Entnr  is  16,934  cubic  feet  per  seocmd* 
The  scouring  power  is  proportional  to  the  quantity  of  water  muHipflied  by  the  square 
of  the  velocity.  The  scouring  power  at  the  canal  may,  therefore,  be  represented  by 
24,589  X  25.70  i=«31,937;  that  at  the  entry  by  16,934x14.75=249.776.  In  other 
words,  the  scouring  power  at  the  Entry  is  only  a  little  over  three-eighths  that  ati;he 
canal. 

The  dike  completed  in  1872  by  the  city  of  Duluth  to  shut  off  the  harbor  of  Duluth 
firom  the  rest  of  the  bay  has  no  effect  upon  these  calculations,  being  washed  away  to 
that  extent  that  it  presents  a  clear  water-way  of  21^600  square  feet. 

The  efficiency  of  the  waters  contributed  by  the  Saint  Louis  and  Nemadji,  aa  com- 
pared with  osoillations  of  the  lake  in  generating  curents,  may  be  noticed  here.  The 
total  watershed  of  these  rivers  is  about  3,900  square  miles.  In  times  of  high-water 
we  might  expect  2^  cubic  feet  per  second  for  each  square  mile  of  this  area,  or  a  total 
of  a  little  less  than  10,000  cubic  feet  per  second.  It  would  create  a  velocity  of  about 
1.2  feet  per  second  in  the  canal ;  0.9  root  per  second  in  the  Entry.  In  low- water  not 
more  than  one-fifth  of  a  cubic  foot  per  second  x>er  square  mile  could  be  expected, 
amounting  to  less  than  800  cubic  leet  per  second. 

Jks  this  survey  did  not  cover  the  penod  of  high- water  in  the  Saint  Louis '  River,  »no 
conclusive  results  were  obtained  as  to  the  direction  of  its  waters  after  passing  Con- 
nor's Point.  Floats  were  set  loose  in  the  river  above  Connor's  Point,  and  their  course 
marked  by  intersection  of  transit  lines.  The  effect  of  the  river  current  was  largely 
masked  by  the  oscillations  of  the  lake.  Most  of  the  floats  merely  traveled  to  and  fro 
between  tne  Bays  of  Saint  Louis  and  Superior.  Their  courses  are  delineated  on  the 
map.  In  three  cases  they  took  a  decided  turn  toward  the  canal,  having  nearly  reached 
the  dike  when  they  were  picked  up  by  the  observers  on  the  approach  of  darkness. 
The  presumption  is  that  they  would  have  reached  the  canal  had  they  been  permitted. 

For  the  reason  stated  above,  no  conclusive  information  was  obtained  as  to  the  quan- 
tity of  sediment  contributed  by  the  rivers.  That  large  quantities  of  earthy  matter 
are  annually  brought  in  is  evidenced  by  the  floating  bogs  already  referred  to,  as  well 
as  by  the  character  of  the  dredgings,  especially  at  the  points  most  remote  from  the 
canaL  at  Duluth,  where  shoaling  has  taken  place  after  being  once  dredged  to  sufKcient 
deptn.    Here  the  deposits  consist  largely  of  matters  brought  down  by  the  rivers. 

It  is  evident  that  before  the  opening  of  the  Duluth  Canal  the  waters  of  the  Saint 
Louis  pursued  a  pretty  straight  course  firom  Connor's  Point  to  the  Entry,  that  line 
being  occupied  by  a  broad  channel  from  14^  to  25  feet  deep,  while  the  general  depth 
of  that  part  of  the  bay  is  but  8  or  9  feet.  The  cutting  of  the  canal  has  undoubtedly 
had  the  effect  to  divide  this  current.  A  part  goes  toward  the  canal,  and,  on  reaching 
the  deep  water  of  the  dredged  area,  deposits  a  good  deal  of  sediment.  The  Saint  Louis 
is  the  main  stream  entering  the  bay,  having  a  &ainage  area  of  some  3,400  square  miles, 
wliile  the  Nema^i  has  but  500.  It  is  to  beremmkea  that  Hie  channel,  ^m  Connor's 
Point  to  the  Entry,  is  not  due  wholly  to  the  waters  of  the  Saint  Louis  River,  but 
largely  to  the  influx  and  efflux  between  the  lake  and  the  Bay  of  Saint  Louis. 

Some  inconvenience  has  been  experience<l,  during  storms,  at  the  Duluth  wharves 
firom  the  action  of  waves,  which,  owing  to  the  shortness  and  depth  of  the  canal,  are 
transmitted  through  it  in  sufficient  force  to  prevent  vessels,  at  times,  from  lying  at 
wharves  near  the  Tine  of  the  canal.  This  dtfficulty  may  be  expected  to  increase  with 
the  depth  of  the  canal,  and  certainly  with  any  increase  of  its  width. 

The  section  of  the  act  of  Congress  above  referred  to,  authorizing  this  survey,  calls 
for  ''estimates  of  improvements  proper  to  be  made  "  at  this  point  among  others.  The 
object  of  the  survey  is  also  stated  to  be  ''to  determine  the  best  and  most  economical 
plan  for  harbor  improvement  for  the  head  of  Lake  Superior."  This  appears  to  call  for 
suggestions  as  to  such  a  plan  for  improvement,  a  plan  or  policy  of  improvement  which 
may  be  permanently  adhered  to  hereafter. 

Let  us  first  consider  the  project  of  leaving  the  harbor  in  its  present  condition  as  to 
entrances.  The  preceding  considerations  suggest  some  of  the  difficulties  to  be  ex- 
pected in  permanently  maintaining  fwo  channels  of  entrance.  Any  slight  difference 
in  the  velocity  and  abrasive  power  of  the  current  tends  to  increase  without  limit.  Any 
enlargement  of  the  one  strengthens  the  agency  that  prodnces  the  enlargement,  and 
weakens  the  agency  on  which  the  existence  of  the  other  depends.     Such  a  system  con- 
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stitutes  what  is  known  in  mechanics  as  a  case  of  unstable  equilibrium,  wherein  any 
accidental  preponderance  of  one  of  the  forces  sete  in  motion  causes  that  carry  the 
system,  further  and  further  from  the  condition  of  equilibrium. 

Judging  &om  the  changes  that  have  occurred  since  1873,  it  is  entirely  probabje  that 
were,  these  two  channels  henceforth  lefb  entirely  to  the  control  of  natural  agencies, 
we  should  at  the  end  of  twenty-five  years  find  the  canal  enlarged  much  beyond  its 
present  dimensions,  the  £nta*y  entirely  closed. 

Harbor  entrances  formed  by  piers  are  exposed  to  a  danger  which  requires  a  nun^ber 
o£  years,  for  its  development.  The  pier  arrests  the  movement  of  the  drift  along  the 
shore,  and  a  bank  or  shoal  forms  along  the  outside  of  the  pier.  When  this  ahoal 
reaches  the  end  of  the  pier,  the  dri£t  is  no  longer  arrested,  but  passes  fV>eely  iato  the 
channel.  The  removal  of  such,  deposits  by  dredging,  while  it  cannot  be  pronounced 
impossible,  is  attended  with  great  diffietilty  on  account  of  the  waves.  Tlie  surest 
guaranty  of  the  permanence  of  such  a  channel  is  a  powerfiil  current.  For  these  rea- 
sons it  appears  to  me  that  no  project  involving  the  maintenance  of  two  channels  of 
entrance,  Doth  communicating  freely  with  the  bay^  will  stand  the  test  of  years. 

Next  let  us  consider  the  project  of  discontinuing  the  £ntry  and  maintaining  the 
canal. 

Apart  from  considerations  of  equity  and  justice,  I  perceive  the  following  objectionn 
to  this  ^lan : 

1.  This  entrance  is  not  wide  enough  for  such  a  harbor  as  the  Bay  ot  Superior  promr 
ises  to  become.  Safety  of  ingress  and  e^ess  demands  a  wider  channel,  and  the  cur- 
rent due  to  the  extent  of  the  inland  basins  are  capable  of  maintaining  a  wider  one  if 
confined  thereto.  The  difficulties  already  felt,  however,  from  the  ingress  of  wavea 
admonish  us  that  any  material  widening  of  this  entrance  would  be  extremely  hazardr 
ous,  liable  to  defeat  the  main  purpose  of  a  harbor,  viz^  protection  from  the  waves. 
The  trouble  would  of  course  be  confined  to  the  wharves  in  that  part  of  the  harbor. 

2.  The  whole  volume  of  the  Saint  Louis  would,  under  this  arrangement,  read)  the 
canal  by  passing  over  the  deep  water  of  the  anchorage  under  conditions  most  favora- 
ble for  the  deposit  of  sediment,  thereby  greatly  increasing  the  difficulties,  already 
sufficiently  ffrave,  resulting  from  this  cause. 

The  rebuilding  of  the  dike  may  next  be  considered.  This  would  undoubtedly  be  of 
benefit  to  the  Entry.  It  would  confine  to  this  channel  the  entire  discharge  of  the  rivers, 
which  alone  are  capable  of  producing  at  times  a  velocity  of  something  over  2  feet  per  sec- 
ond therein.  If  it  did  not  much  increase  the  velocity  of  the  currents  through  the  Eutry, 
due  to  fluctuations  of  the  lake,  it  would  prolong  their  duration,  since  it  would  require 
a  longer  time  for  tlie  harbor  to  adjust  itself  to  a  change  in  the  level  of  the  lake,  t  rom 
the  great  length  of  the  Entry  channel,  however,  the  scouring  action  there  could  not  be 
expected  to  equal,  under  any  circumstances,  that  manifest^  in  the  Duluth  CanaL 

But  before  constructing  this  dike  in  the  expectation  that  it  will  permit  the  mainte- 
nance of  two  channels  ofentrance,  let  us  see  what  its  effect  would  be  upon  the  Duluth 
CanaL  The  dike  will  inclose  at  the  most  a  basin  of  some  40,000,000  square  feet,  from 
which  the  river  waters  are  wholly  excluded.  Assuming,  as  above,  that  the  most  rapid 
oscillation  of  the  lake  is  at  the  rate  of  1  foot  in  an  hour,  the  greatest  velocity  through 
the  canal  would  be  that  which  raised  or  lowered  the  basin  at  the  same  rate,  viz,  tne 
velocity  required  to  discharge  40,000,000  cubic  feet  in  an  hour,  or  about  11,000  cubic 
feet  in  a  second.  The  cross-section  of  the  canal  being  4,850  square  feet,  the  velocity 
will  be  2.29  feet  per  second.  This  velocity  will  fill  the  basin  as  fast  as  tiie  lake  rises, 
and  empty  it  as  fast  as  the  lake  falls,  and  therefore  cannot  be  exceeded. 

Such  a  velocity  would,  in  my  opinion,  be  wholly  inadequate  to  keep  the  entrance  to 
the  canal  free  from  the  sand  and  gravel  constantly  brought  into  it  by  the  waves.  The 
scouring  force  in  any  channel  is  proportional  to  the  cube  of  the  velocity  therein.^  The 
effect  of  a  close  dike  would  therefore  be  to  raduce  this  force  in  the  proportion  of 
(5.07 y  to  (2.29)3,  ^i^t  jg  iQ  one-eleventh  of  its  present  intensity. 

Wholly  different  is  the  case  when  the  canal  stands  in  communication  with  the  entire 
harbor,  containing  396,000,000  of  square  feet  of  water  surface.  For  this  surface  to 
fluctuate  at  the  rate  of  12  inches  an  hour,  would  require  the  discharge  of  110,000  cubic 
feet  per  second. 

The  separation  of  the  Bay  of  Superior  into  two  mutually  inliccessible  basins  has 
been  justly  regarded  as  a  very  questionable  proceeding,  and  one  likely  to  prove  in- 
tolerably vexatious  in  a  more  advanced  stage  of  development  of  the  harbor.  For  this 
reason  projects  have  been  brought  forward  for  a  dike  with  a  gate  to  be  opened  for  the 
passage  of  vessels.  Such  an  arrangement  would  be  liable  to  serious  objections.  The 
gate  could  only  be  opened  and  closed  in  safety  when  the  two  basins  were  very  near  the 
same  level.  The  time  for  opening  could  not  be  foreseen  and  calculated  on  as  in  the 
case  of  a  tide  ^ate. 

Vessels  desinug  to  use  it  would  be  liable  to  delays  of  several  hours*  duration  in 
awaiting  the  proper  stf^^e  of  water.  The  only  practicable  method  of  admitting  the 
passage  of  vessels  through  the  dike,  while  arresting  that  of  water,  would  be  by  meana 
of  a  lock — ^a  plan  too  expensive  for  consideration. 
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The  arrangement  of  the  dike  best  entitled  to  consideration  would  consist  in  provid- 
ing it  with  a  free  opening  lined  with  crib-work  at  the  sides,  and  protected  at  the  bot- 
tom against  inordinate  deepening.  Snch  a  disposition  would  greatly  moderate  the 
velocity  through  the  canal,  since  the  head  now  wholly  employed  in  producing  the 
velocity  in  the  canal  would  be  divided  into  two  parts,  one  acting  at  the  canal  and 
one  at  the  opening  in  the  dike.  The  weakening  of  the  current  through  the  canal 
would  have  for  its  natural  consequeiice  the  strengthening  and  prolonging  of  that 
through  the  Entry.  It  might  be  possible  in  this  manner  to  so  apportion  the  current 
to  the  two  channels  as  to  permanently  maintain  both.  A  good  deal  would  depend 
npon  the  proportions  of  the  opening  through  the  dike.  Its  effect  in  weakening  the 
current  through  the  canal  would  be  increased  by  diminishing  its  width  or  deptn,  or 
by  increasing  its  length.  Its  proper  adjustment  to  the  several  conditions  of  the 
problem  is  a  matter  oi  detail  which  need  no*t  be  entered  into  here. 

Such  an  opening  was  made  in  1873,  in  the  dike  built  in  1871,  and  is  represented  on 
the  map.  It  was  apparently  about  75  feet  wide.  No  precautions  were  taken  against 
excessive  deepening.  The  depth  rapidly  increased  to  30  feet;,  and  would  probably 
have  continued  to  increase  had  it  not  been  for  the  extensive  demolition  of  the  dike. 
Such  a  dike  offers  the  best  prospect  of  permanently  maintaining  both  channels.  Its 
value  as  a  highway,  forming  the  only  land  connection  between  the  long  line  of  Minne- 
sota Point  and  the  main  land,  is  a  consideration  of  no  trifling  importance.  There 
would  be  no  objection  to  the  construction  of  a  draw-bridge  over  the  opening  when 
required. 

It  must  be  conceded,  however,  that  the  permanence  of  the  Entry  as  a  self-sustain- 
ing channel  cannot  be  assured  by  any  measure  short  of  the  filling  up  of  the  Dulnth 
Canal,  or  the  construction  of  a  solid  dike  as  near  the  canal  as  possible.  The  former 
dike,  had  it  been  effective,  would  have  injured  the  Entry  to  the  extent  of  abstracting 
about  one-tenth  of  the  inland  basin  on  which  its  preservation  depends. 

Aside  from  the  question  of  entrance,  the  requirements  of  the  bay  are  sufticiently 
plain.  If  it  frilfills  the  promise  of  its  geographical  position,  the  shores  of  the  bay 
along  Connor's  Point,  Rice's  Point,  and  the  long  line  of  Minnesota  Point  will,  in  time, 
be  occupied  by  wharves,  warehouses,  elevators,  coal-yards,  blast  furnaces,  rolling- 
mills,  foundries,  saw-mills,  lumber-yards,  and  other  establishments  requiring  water 
frontage.  The  works  of  improvement  required  within  the  bay  are  the  extension  of 
deep-water  channels  along  tnese  lines,  and  the  dredging  of  anchorage  ground  at  one 
or  more  points,  according  to  the  necessities  of  commerce.  The  peninsulas  of  Minne- 
sota and  Wisconsin  Points  must  be  carefully  watched  and  any  threatened  breach 
averted.  The  planting  of  shrubbery  and  herbage  promises  to  be  of  benefit  in  this  re- 
gard. Dock  lines,  limiting  the  extension  of  solid  structures,  should  be  laid  out  as  fast 
as  necessary  and  rigidly  adhered  to. 

In  a  purely  engineering  point  of  view,  the  question  of  entrance  is  simple  enough. 
The  Bay  of  Superior,  considered  as  a  harbor,  requires  one  entrance,  and  only  one. 
Two  entrances  are  demanded  only  by  local  interest,  prejudice,  and  rivalry.  It  may  be 
assumed  that  these  considerations  will  diminish  in  strength  with  the  lapse  of  time 
and  the  development  of  the  harbor.  I  therefore  suggest  that  the  improvements  under- 
taken here  be  shaped  with  a  view  to  the  ultimate  suppression  of  the  Duluth  entrance, 
or  of  both  the  present  entrances,  and  the  substitution  of  a  new  one. 

The  only  step  to  be  immediately  taken  in  this  connection  is  the  rebuilding  of  the  dike. 
It  should  be  built  without  openings,  but  with  provision  for  the  introduction  of  one  or 
more  at  a  future  time ;  in  tne  mean  time,  only  temporary  repairs  to  be  executed  on 
the  Duluth  piers.  The  evil  effects  of  the  dike  upon  the  canal  will  not  naturally  be- 
come apparent  under  several  years,  when,  it  is  to  be  presumed,  that  a  depth  will  have 
been  attained  at  the  Entry  sufficient  for  the  wants  of  commerce.  If  no  shoaling  takes 
place  in  the  canal,  the  arrangement  may  continue,  involving  no  greater  inconvenience 
than  the  division  of  the  bay.  If  the  canal  threatens  to  become  impassable,  either  of 
three  courses  will  be  open  for  adoption. 

1.  Fill  np  the  canal  and  remove  a  sufficient  portion  of  the  dike. 

2.  Make  an  opening  or  openings  in  the  dike  for  the  experimental  attempt  to  main- 
tain both  channels,  as  indicated  above. 

3.  Fill  up  both  entrances  and  excavate  a  new  one  about  If  miles  south  of  a  point 
opposite  the  extremity  of  Rice's  Point. 

This  latter  method  will  offer  several  advantages.  The  channel  need  not  be  any 
longer  than  the  Duluth  Canal.  It  could  be  wider  than  either  of  the  present  chan- 
nels, since  experience  shows  that  he  scouring  forces  due  to  the  fluctuations  of  the 
lake  and  the  extent  of  the  inland  basins  would  maintain  a  channel  of  this  length  400 
or  450  feet  wide.  No  trouble  need  arise  frt)m  the  influx  of  waves,  as  no  wharves  need 
be  erected  in  the  vicinity.  It  would  give  a  direct  outlet  to  the  waters  of  the  Saint 
Louis  River,  instead  of  distributing  them  over  the  harbor  to  deposit  their  sediment  in 
the  channels  and  anchorages.  The  distance  of  the  new  outlet  from  the  bay  of  Saint 
Louis  would  be  less  than  half  that  of  the  Entry,  and  we  are  entitled  to  assume  that 
the  ebb  and  flow  would  maintain  this  channel  since  it  formerly  maintained  the  much 
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longer  channel  from  the  bay  of  Saint  Louis  to  the  Entry.    Entering  the  bav  at  about 
the  middle  point  of  its  length,  this  channel  would  utilize  the  scouring  lorces  to  a 
greater  extent  than  either  of  the  present,  since  both  the  influent  and  effluent  waters 
would  be  exposed  to  less  loss  of  head. 
A  careful  estimate  has  been  made  of  the  cost  of  a  dike  to  be  24  feet  wide  on  top, 


neering,  amounts  to  f77,318. 

Very  respectfully,  your  obedient  servant, 

Jos.  P.  Frizell, 
'  Assistant  Engineer. 

Capt.  Chas.  J.  Allen, 

Ck>rp$  of  Engineers,  U,  S,  A. 
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HABBOBS  ON  LAKE  8XJPBBI0B  (EAST  OP  SUPEBIOB  CITY) ;  ON  6BESN 
BAY,  AND  ON  THE  WESTEBN  SHOBE  OF  LAKE  MICHIGAN,  NOBTH 
OP  MILWAUKEE,  WISCONSIN. 


BEPORT  OF  MAJOR  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CMARGE^OR   THE  FISCAL    YEAR   ENDING   JUNE  30,  1880,   Wirff 

othen  documbnt8  relating  to  the  works, 

United  States  Bnginekb  Oppice, 

MUwauheCj  Tfw.,  July  7, 1880. 

Sib  :  Herewith  I  have  the  honor  to  transmit  my  annual  report  of  oper- 
ations at  the  several  works  in  my  charge  daring  the  fiscal  year  ending 
June  30, 1880. 

Very  respectfully,  your  obedient  servant, 

Henby  M.  Bobebt, 

Major  of  Enffineers^ 
The  Chief  of  Engineebs,  U.  S.  A. 


CC  I. 

IMPBOVEMENT  OF  ONTONAGON  HABBOB,  MICHIGAN. 

Estimated  cost  of  completing  the  improvement  (consisting  of  two  piers, 

e«ck  about  2,500  feet  long,  and  dredging  between  them)  was $3B3, 770 

Appropriated  since... 217,600 

Amount  to  be  appropriated 146,170 

Amount  that  can  be  profitably  expended  in  the  fiscal  year  1881-^82 60, 000 

The  work  already  done  consists  of  about  750  linear  feet  of  pile-pier  and 
revetment  and  2,690  linear  feet  of  crib- work  The  channel  between  the 
pi^rs  carries  a  depth  of  12^  feet  at  extreme  low- water ;  but  at  and  in 
the  vicinity  of  the  entrance  the  bar  reduces  the  low- water  depth  to 
about  10^  feet.  This  bar  cannot  be  economically  removed  by  dredging, 
since  its  reformation  ensues  at  each  freshet.  The  prompt  extension  of 
the  piers  should  be  relied  upon  to  remove  this  difficulty ;  and  I  would 
therefore  recommend  that  no  further  specific  appropriation  be  made  for 
dredging,  since  the  amount  on  hand  to  be  speeificaJIy  applied  to  dredg- 
ing is  sufficient;  and  that  fixture  appropriations  be  made  entirely  avatt^ 
able  for  pier  extension. 

The  operations  during  the  past  year  have  consisted  entirely  in  pier 
extension.  Three  additional  cribs  were  placed  on  the  west-pier  extem- 
don,  under  the  contract  of  G.  P.  MacDougall. 

Under  the  contract  of  August  26, 1879,  with  MacDougall  and  Mc- 
Lennan, four  cribs  were  placed  in  extension  of  the  west  pier,  and  super- 

1897 
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structure  was  built  over  nine  cribs,  six  of  which  being  in  the  east  pier, 
and  three  in  the  west  pier. 

The  contractors  should  have  put  down  three  more  cribs  by  June  30, 
1880,  and  at  this  writing  they  are  built,  and  awaiting  a  favorable  op- 
portunity to  be  sunken.  The  time  for  completion  of  the  work  has  been 
extended  thirty  days,  or  to  July  30, 1880. 

The  operations  for  the  present  season  will  consist  in  placing  the  three 
cribs,  under  the  present  contract ;  and  under  a  new  contract,  the  build- 
ing of  partial  superstructure  over  seven  cribs,  and  the  construction  and 
placing  of  six  cribs  in  extension  of  the  piers.  Also,  the  removal,  by 
hired  labor,  of  the  remains  of  cribs  (now  obstructing  the  mid-channel) 
originally  placed  by  private  enterprise,  in  the  early  history  of  the  har- 
bor. It  is  proposed  to  effect  their  removal  by  aid  of  explosives  and 
dredging. 

Continuation  of  the  pier  extension  is  the  work  contemplated  during 
1881-^82. 

The  requirements  of  the  general  lake  commerce,  and  the  availability 
of  this  point  as  a  harbor  of  refuge  when  a  sufficient  depth  has  been  ob- 
tained over  the  outer  bar,  justify  a  renewal  of  previous  recommenda- 
tions concerning  sufficient  appropriations  for  the  prosecution  of  the  work. 

Money  statement, 

July  1,  1879,  amount  available $23,494  66 

Amount  appropriated  by  act  approved  June  14, 1880 15, 000  00 

$:i8, 494  66 

July  1,  1880,  amount  expended  duiing  fiscal  year,  less  |992.15 

outstanding  July  1,  1879 15,887  34 

July  1,  1879,  outstanding  liabilities 929  59 

16, 816  93 

July  1,  1880,  amount  available 21,677  73 

Amount  (estimated)  required  for  completion  of  existing  project 146, 170  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.    60, 000  00 


Abstract  of  proposaU  opened  August  19,  1879,  by  Maj.  Henry  M.  Bohert,  Corps  of  Engi' 

neerSj  U,  S,  4,j  for  improving  harbor  at  Ontonagon,  Mich, 


Material. 


Pine  timber,  12  by  18  inches,  framed linear  feet. 

Fine  timber,  12  by  12inohee,  framed do... 

Pine  plank,  8  by  12  by  15  inches,  laid feet,  b.  m. 

Iron  arift  bolts,  IMnch  sgnare ponnds. 

Iron  screw  bolts.  N.  and  W do... 

Ironwronght spikes,  0-inch do... 

Stone cords. 

Bmsh do... 

Total  approximate  valae 


s 

53 


400 

22,000 

32,000 

82,000 

100 

1,700 

600 

90 


Rate. 


$0  86 

24 

18  00 

03 

05 

05 

6  50 

2  50 


11, 175  00 


Rate. 


10  25 

17 

18  00 

03 

04 

06 

6  79 

2  75 


9,643  50 
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Ahstract  of  contracts  at  Ontonagon  Harhorj  Mich.f  during  the  fiscal  year  ending  June  30, 

1880. 


Name  of  contractor  and  residence. 

Contract  for— 

Remarks. 

CoL  P.  MaoDonindl.  Dninth.  Minn 

Pier  extenaion 

do 

Closed  Angnst  18, 1879. 

MaoDoagall  St,  McTiAnnan,  Dninth,  Minn 

Not  dosed:  work  in  proirress. 

List  of  materials  and  labor  used  at  Ontonagon  Harbor y  Mioh.j  in  constmctian  of  3  cribs,  each 
&S  by  20  by  13i/ee^,  under  contract  with  Col  P.  MacDougall,  dated  August  S,  1878. 


Articles. 


Pine  timber,  12  by  18  inches,  framed linear  feet.. 

Pine  timber,  12  by  12  inches,  fhuned do — 

Stone  filling cords.. 

Brash  filling do  ... 

Drift  bolts pounds.. 

Screw  bolts  and  washers do 


Total  cost  of  3  crib  substmctores. 
Cost  of  each  crib  snbstmcture 


Quantity. 


300 

$0  18 

9,447 

18 

847.6 

845 

27.1 

2  75 

13.944.4 

02| 

1,013 

06 

Price. 


Amount. 


$54  00 

1, 700  46 

2,937  22 

74  52 

380  78 

60  78 

5,207  76 

1,735  92 


NoTS.— The  materials  nsed  under  the  contract  with  MaoDougall  St  McLennan  are  not  reported,  the 
oontract  not  being  finished  at  this  writing. 


COMMERCIAL  STATISTICS. 


Name  of  harbor^  Ontonagon,  Mich. 
Collection  distnct,  Superior,  Mich. 
Nearest  light-house,  Ontonagon,  Mich. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1879. 


Arrivals. 

Departures. 

No. 

Tonnage. 

Crews. 

No. 

Tonnage. 

Crews. 

StMuners ................................... 

83 

6 

61,460 
1,000 

,.,m 

83 
6 

51460 
1,000 

1,909 
39 

RftiHnff  yesaels ...^ 

Total 

88 

52,460 

1,042 

88 

62,460 

1,942 

Exports  during  the  year  ending  December  31,  1879. 

Copper tons.. 

Copper,  mass pounds.. 

Copper,  barrel do.... 

Pisn do.... 

General  merchandise tons.. 

Hav do.... 

Hides pounds.. 

Kaolin tons.. 

Lumber feet,  b.  m.. 


650 

318,600 

961,400 

20,000 

70 

40 

16,000 

300 

3,000,000 


Shingles number..  2,800,000 

Imports  during  the  year  ending  December  31,  1879. 

Apples barrels..  520 

Cattle  and  sheep • head..  100 

Coal I tons..  60 

Com bushels..  3,350 

Floor -. barrels..  3,063 
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General  merohandise tons..  8(M. 

Grain bushels. .  11,260 

Hogs - — ^-* ^.^»».  ...^.  ..number..  102 

Horses do....  30 

Lumber feet,b.  m..  26,000 

liime...  ........••••.•••••.•••....•.••....•...................  ..barrels..  2S6 

Pork do*..-.  486 

Pefwdes  and  etber  explosives pounds..  39,500 

Sugar do....  278 

'WhiMkj do...-  13 

The  aboye  information  was  obtained  from  James  Mercer. 


CC  2. 

IMPfiOYEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

This  work  is  completed  as  for  as  the  demands  of  commerce  seem  to 
imtrsmt  its  improvement.  The  expenditure  daring  the  year  was  on 
account  of  previous  operations.  The  available  fhnds  wfll  be  applied  to 
such  repairs  as  may  be  necessary  for  the  preservation  of  the  cnbs. 

Money  statement. 

July  1,  1879,  amount  available $4, 014  73 

July  1,  1880,  amount  expended  darina  fiscal  year,  less  $81.25.  outstanding 
July  1,1879 14  73 

Julyl,  1880,  amount  available 4,0M  00 

^1  I  III  1 1;  = 

Amount  (estimated)  required  for  completion  of  existing  project 176, 362  36 


C  C3. 

IMPilOVEMENT  OF  MAEQl^TTE  HARBOR,  MIGIHaAN. 

Original  estimate  (Report  of  (ilbief  of  Engineers,  1866,  III  8,  IV  81) $!)85, 129  58 

Amount  aiipiopriated 298,230  00 

The  breakwater  ha»  been  extended  to^  a  length  of  2,010  linear  feet,  or 
10  feet  longer  than  originally  intended.  Ita  cost,  including  repairs  to 
date,  has  been  about  $92,000  less  than  originally  estimated.  In  Sep- 
tember a  vessel  collided  with  the  breakwater ;  the  slight  repairs  rendered 
necessary  were  at  once  made. 

The  settlement  of  the  crib  filling  has  not  appreciably  increased,  and 
since  the  integrity  of  the  work  seems  in  ne  manner  threatened  by  tbe 

£  resent  condition  of  the  filling,  and  as  the  deck  planking  would  be 
ffgely  destroyed  by  being  taken  up,  it  is  deemed  best  to  defer  the  worli 
of  refilling  until  the  planking  requirea  renewal,  and  available  appropria- 
tions will  permit  a  thorough  refilling  and  replankingof  the  ^itire  work. 
The  exposed  position  of  the  work,  and  the  necessity  for  prompt  repairs, 
makes  it  desirable  to  always  have  on  hand  available  funds  to  meet  con- 
tingencies. The  breakwater  should  eventually  be  extended  400  linear 
feet,  at  an  estimated  cost  of  $68,000. 
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Man^  statement 

Jntyl,  1879,  amount  ayailable $4,036  04 

Asnonnt  appropidated  by  act  approved  June  14, 1880 1, 000  00 

$5,036  ©4 

Jidy  1,  1880,  amount  espended  dnring  fiscal  year 89  68 

Jttly  1, 1880,  amount  available 5,006  86 

=S=S=BS5 

Amoont  (estimaited)Tequired  for  completion  of  existing  project  (not  begun) .  66, 000  09 


COMMERCIAL  STATISTICS. 


Name  of  harbor.  Mi»^uette,  Mich. 
Collection  dtemct,  Superior,  Mich. 
'Nearest  lig1it4iouse,  Marquette,  Mich. 

Arrivals  und  departures  of  vessels  during  ike  year  tnding  Deoem^fer  31,  1879. 


AxriTala. 

Departniies. 

• 

Ko. 

Tonnage. 

Crews. 

No. 

203 
469 

Tonnage. 

Crews. 

Rt^rnnnni. ........................................... 

ao4 

470 

188,983 
241,911 

189,297 
241.311 

SAiilhig  YMmlfl 

Tbtel 

«M 

431, '844 

672 

480,608 

Exports  for  ihe:year  etu^g  December  31, 1879. 

Berries. • »... bushels. 

Fish Bounds. 

Fldur .imrrels. 

HMes «.. ..ipeunde. 

Hisdsekold  <^goodfl « •..••••... « ^ ^do... 

Iron,  bar ........^•.......•.r « ^ .^do... 

IvoU;  scrap do... 

Iron  ore tons. 

Iron,  pig do.. 

Lime...... «••.•..••••••  .•«•• • barrels. 

Lumber feet,  b.  m. 

MabUnery pounds. 

Miscellaiwous do... 

Oil barrels. 

Potatoes bushels. 

Powder  and  other  explosives pounds. 

Rags .do... 

St<me '.tons. 

Stoves number. 

Tallow pounds. 

Whisky 'Darrels. 

Shingles number. 

Hogs pounds. 

Quartz %... tons. 


2,886 

1^,600 

40 

811,490 

80,660 

3,000 

1,294,230 

514,406 

8,J07 

115 

7, 700, 000 

12,960 

118,/250 

4 

80 

370, 520 

20,640 

2,052 

10 

5,650 

37 

3, 500, 000 

80,000 

3,393 


fmpin^for^^  year  enUng  Deembnr  '31, 1^879. 

Apples * barrels. 

Blinds Ibundles. 

Brick M 

Cattle  and  sheep number. 

: barrels. 


CSsal tons. 

Dry)09ods. poimds. 

Baed > do... 


4,707 

20 

34 

114 

200 

25,600 

301,060 

1,604,450 
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Flour baireU..  2,057 

Grain bushels..  7,328 

Groceries tons..  4,531,280 

Hay do...  660 

Hogs 1 - number..  136 

Horses '. do....  86 

Iron  and  steel pounds..  2,357,650 

Leather do 5,560 

Lime  and  cement barrels..  5,623 

Machinery pounds..  295,270 

Malt do....  121,500 

Merchandise,  general tons..  1,265 

Nails pounds..  387,620 

Oil. barrels..  2,612 

Provisions pounds..  758,160 

Powder  and  other  explosives do....  354,180 

Salt do 457,800 

Stoves number..  402 

Stone tons..  2,065 

Beer barrels..  2,022 

Whisky do....  452 

Wood cords..  1,000 

Vegetables pounds..  152,800 

The  above  information  was  obtained  from  C.  Y.  Osbom,  collector. 


C  C  4. 

CONSTRUCTION  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

The  river  and  harbor  appropriation  act  approved  June  14, 1880,  ap- 
propriated the  sum  of  $10,000  for  this  work. 

The  examination  made  by  Maj.  D.  0.  Houston,  in  1871,  resulted  ia  the 
submitting  of  three  estimates  for  the  improvement,  varying  from  $167|707 
to  1481,525  (Report  of  the  Chief  of  Engineers  for  1871,  pages  37  and  129). 

I  would  recommend  that  the  small  sum  available  be  not  expeadeA 
until  further  appropriations  by  Congress  accumulate  to  the  amount  of 
at  least  $50,000,  without  which  an  economical  commencement  of  work 
cannot  be  made. 

Money  statement 

Amount  appropriated  by  act  approved  June  14, 1880 $10, 000  00 

July  1, 1880,  amount  available 10,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882 .    80, 000  00 


c  c  s. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

An  examination  of  this  harbor  was  made  in  l^ovember,  1879,  under 
the  provisions  of  the  river  and  harbor  act  of  March  3, 1879 ;  and.  a  re- 
port submitted,  recommending  the  appropriation  of  $6,000  for  dredging. 

The  sum  of  $5,000  was  appropriated  by  the  act  of  June  14, 1880,  and 
will  be  applied  during  the  present  season  to  this  purpose* 

Money  statement 

Amount  appropriated  by  act  approved  June  14,  1880 . .  .* $5, 000  00 

July  1,  1880,  amount  available 6,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     1. 000  00 
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COMBfERCIAL  STATISTICS. 

Number  of  vessels  which  entered  the  port  during  1879,  about  45  steamers  and  80 
sailing  vessels. 

Value  of  shipments  in  1879 $200,000  00 

Value  of  receipts  in  1879 150,000  00 

This  information  was  furnished  by  Mr.  W.  M.  Colwell,  of  Manibtique,  Mich. 


C  C  6. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Estimated  cost  of  extending  piers  to  16-foot  curve  in  Green  Bay,  with  dredg- 
ing a  channel  14  feet  deep  between  the  piers $212, 000 

Appropriated  to  date..... 163,000 

Amount  to  be  appropriat'Od 49,000 

Amount  that  can  be  profitably  expended  in  fiscal  year  1881-82 40, 000 

The  operations  during  the  past  fiscal  year  consisted  in  building  super- 
structure over  three  cribs  sunk  in  1878,  and  in  sinking  six  cribs  in  the 
Ibrther  extension  of  the  north  pier.  The  work  was  done  by  contract 
-witii  the  Green  Bay  Dredge  and  Pile  Driver  Company.  The  work 
already  accomplished  by  the  expenditures  made  consists  of  about  585 
linear  feet  of  slab  pier,  2,540  linear  feet  of  pile  pier,  700  linear  feet  of 
crib  pier,  and  199,378  cubic  yards  of  material  dredged  from  the  channel 
between  the  piers.  The  north  pier  has  a  present  extension  of  550  feet 
beyond  the  south  pier;  this  has  been  done  to  confine  the  river  currents 
until  the  outer  bar  was  reached,  and  has  resulted  in  maintaining  a  chan- 
nel, without  dred^ng,  along  the  north  pier.  Future  pier  extension  will 
)>e  on  the  south  side. 

The  operations  contemplated  during  the  present  season  are  the  build- 
ing and  sinking  of  5  cribs  more  or  less  in  extension  of  the  south  pier 
and  the  partial  construction  of  superstructure  over  the  6  cribs  sunk  in 
1879-^80,  and  such  dredging,  refilUng  of  cribs,  and  repairs  as  may  be 
necessary. 

A  continuation  of  the  pier  extension  is  the  work  contemplated  during 
the  season  of  1881-^82. 

Money  statement 

July  1,  1879,  amoant  ayailable $12,430  61 

Amount  appropriated  by  act  approved  June  14,  1880 10, 000  00 

$22, 430  61 

July  1,  1880,  amount  expended  during  fiscal  year 6, 250  08 

July  1,  1880,  outstanding  UabiUties 6,180  63 

12, 430  61 

July  1,  1880,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 49, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     40, 000  00 
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Green  Bi^ Dredge  and  PUe-DriTer  Company,  Green  B»y,  Wto. 


Clowd  July  B,  imo. 


QuuitltleaBDdcoflt 


Ph»  amber,  IS  by  IB  and 

K| 

ToUlcoat 

«9,z3o  eo 

Ti'itO 


KI.3TS.8 
'^4. 75*.  S5 

nt.41 


NoTK. — Four  crib-snbatmatima  were  eaoh  50  by  SO  by  12}  feet,  and  two  cribrflab- 
atrcotares-were  eacb  50  bySObyli^feet.    Each  snperstnictare  was  50  by  SO  by  6  feet. 

Coat  of  eraperatractare  per  linear  foot 910.42 

CoHt  of  Hubstractnrti,  13}  feet  bigb,  per  linear  foot <Kl.ab 

Colt  of  aabBtmatiiie,  14}  feet  high,  per  linear  ibot 84.48 


COMHKRCIAI.  STATISTlCe. 


Name  of  barbor,  Menomonee,  Hlch.  and  Win. 
CoUeotiou  district,  Saperior,  Miob. 
Nearest  lleht-bonse,  Menomonee,  Hloh. 

ArrivaU  and  dgxtrturM  for  lh«  yeac  miii»g  Decamher  31, 1679. 


AiAnia. 

So. 

TonnH-. 

a... 

So. 

T™.,..    C«w. 

»>«, 

402 

JSliS 

}SS 

3M 

M8,-M(»|      1,«M 

1,0*0 

m.m 

HMH 

I,  IB* 

3sa.N«|  io,*ia 

Export!  for  gear  ending  Theembtr  31, 1879, 

KsU packages..  16,233 

Laths nnmber..  S5,17&.000 

Lumber feet-,b.  m..  196,250,000 

Hochioery,  valne  of $75,000 
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Pickets number..  1,284,000 

Pig-iron tons..  3,280 

Posts number..  55,000 

Shingles do 16,000,000 

Ties do 1,500 

Telegraph-poles do 5,000 

General  merchandise tons..  200 

Imparts  far  ike  year  ending  December  31, 1879. 

Beef barrels.-  2,986 

Brick ^ .• number--  1,540,000 

Feed tons..  462 

Flour barrels..  6,534 

Coal tons..  300 

Cattle number..  500 

General  merchandise tons--  2,524 

Grain bushels..  119,200 

Hay tons..  1,327 

Horses number..  200 

Lime barrels..  6,125 

Pork do 4,060 

Potatoes bushels..  2,240 

Salt barrels..  2,012 

Stone cords..  720 

Wood do...  6,660 

The  above  information  was  obtained  from  J.  C.  Sherman,  deputy  collector  of  cus- 
tomsy  Mr.  William  SommerviUe,  and  mill  companies  generally. 


C  C  7. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

^Estimated  cost  of  present  plans  (1872-1874)  with  small  annual  appropriations 

for  preserving  harbor $75,000 

Appropriated  smce 63,000 

Amount  to  be  appropriated 12,000 

Amount  that  can  be  profitably  expended  in  fiscal  year  1881-^82 12, 000 

Operations  during  the  past  fiscal  year  consisted  of  dredging,  so  as  to 
widen  the  channel  between  the  month  of  Fox  Eiver  and  the  cut  through 
Grassy  Island.  The  work  was  done  under  contract  with  the  Green  Bay 
Dredge  and  Pile  Driver  Company  at  the  rate  of  26  cents  per  cubic  yard, 
scow  measurement. 

The  contractors  began  work  October  1,  completing  their  contract 
October  31,  and  removing  12,571  ^^  cubic  yards,  being  to  the  full  extent 
of  available  funds.  The  work  began  at  a  point  about  4,000  feet  south  of 
the  cut  through  Grassy  Island  and  extended  from  thence  about  2,100 
linear  feet  towards  the  mouth  of  Fox  River. 

The  cut  through  Grassy  Island  is  separated  from  the  mouth  of  Fox 
Eiver  by  a  distance  of  over  1 J  miles ;  at  about  the  middle  of  this  dis- 
tance a  deflection  of  about  12o  occurs  in  the  direction  of  the  channeL 
Its  length,  narrowness  (200  feet),  and  change  of  course  make  its  navi- 
gation veiy  difficult.  Piles  have  been  frequently  driven  to  define  the 
channel,  but  they  are  removed  each  season  by  the  ice.  It  would  seem 
that  the  improvement  should  include  some  method  of  plainly  marking 
the  channel,  and  a  special  report  covering  this  subject  will  be  sub- 
mitted. 

During  the  present  season  dredging  in  continuation  of  the  improve- 
ment of  the  channel  will  be  carried  on  to  the  extent  of  available  funds. 

120  E 
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Continuation  of  dredging  is  contemplated  in  1881-'82,  so  as  to  ulti- 
mately connect  the  mouth  of  the  river  with  deep  water  in  the  bay  by  a 
channel  200  feet  wide  and  14  feet  deep. 

The  importance  of  this  work  is  urged  on  account  of  its  connection 
with  the  large  local  interests  of  Green  Bay,  and  also  as  the  outlet  to 
the  commerce  likely  to  result  from  the  improvement  of  the  Fox  and 
Wisconsin  rivers. 

Money  statement. 

July  1,  1879,  amount  available $4,050  52 

Amount  appropriated  by  act  approved  June  14,  liiSO :. .  -- . .     6, 000  00 

$10, 050  52 

July  1,  1880,  amount  expended  during  fiscal  year 4,049  04 

July  1,  1880,  amount  available 6,001  48 

Amount  (estimated)  requirecl  for  completion  of  existing  project 12, 000  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     12, 000  00 

Abstract  of  contracts  at  Green  Bay  Harbor f  Wisconsiny  during  the  fiscal  year  ending  June 

30,  1880. 


Name  of  contractor  and  residence. 

Contract  for— 

Bemarks. 

Crreen  Bay  Dredge  and  Pile  Driver  Company,  of 
Green  Bay,  Wis. 

• 

Dredfirinfir 

Closed  October  81,  1879. 

CCS. 

HARBOR  OF  REFUGE  AT  ENTRANCE  TO  STURGEON  BAY  CANAL,  WIS- 
CONSIN. 

Original  estimated  cost  for  extending  the  piers  to  the  18-foot  curve  with 

dredging  between  the  piers $180,000 

Appropriated  since , 120,000 

Amount  to  be  appropriated 60,000 

Amount  that  can  be  profitably  expended  in  fiscal  year  1881-^82 40. 000 

Operations  during  the  past  fiscal  year  have  consisted  in  building  and 
sinking  11  cribs,  4  in  extension  of  the  north  and  7  in  extension  of  the 
south  pier ;  also  the  replacing  of  the  crib  from  the  north  pier  which 
was  moved  from  its  place  by  the  winter  storms  of  1878-^79. 

The  two  outer  cribs  were  covered  with  plank,  and  the  whole  work 
thoroughly  filled  and  riprapped  with  stone.  This  work  was  done  under 
the  contract  with  Messrs.  Truman  and  Schroeder. 

Two  hundred  and  ten  linear  feet  of  brush  revetment  was  placed  at  the 
inner  ends  of  the  pile-piers  by  hired  labor  and  purchase  of  materials  in 
open  market.  The  work  was  experimental,  its  object  being  to  render 
the  pile-piers  sand-tight  near  their  inner  ends,  and,  while  successfrd  in 
stopping  the  passage  of  sand  through  the  piers,  it  was  not  able  to  with- 
stand the  battering  and  destructive  action  of  logs  and  ice.  It  will  be 
replaced  by  the  sheet-pile  revetment. 

The  project  for  rendering  1,588  linear  feet  of  pile-pier,  sand-tight  by 
means  of  a  sheet-pile  revetment  was  submitted  under  date  of  August 
7, 1879.  It  was  therein  proposed  to  begin  this  work  "at  such  time  as 
the  Sturgeon  Bay  and  Lake  Michigan  Ship-canal  and  Harbor  Company 
shall  proceed  to  dock  or  revet  their  property  fronting  on  the  harbor,  and 
to  continue  the  same  as  rapidly  as  the  company's  work  progresses.^    In 


• 


APPENDIX  CC.  1907 

the  present  month,  the  company  having  made  satisfactory  arrangements 
towards  the  immediate  commencement  and  prompt  construction  of  the 
docking  along  the  harbor  front,  preparations  were  made  for  beginning 
operations  on  the  part  of  the  United  States,  and  this  work  was  com- 
menced on  June  20,  by  hired  labor  and  purchase  of  materials  in  open 
market. 

The  methods  adopted  were  those  already  so  successfully  used  at  Two 
Bivers  and  Ahnapee.  At  the  close  of  the  fiscal  year  154  linear  feet  of 
double  sheathing  had  b§en  placed  on  the  north  pier.  The  contract  for 
tiie  extension  of  the  piers  by  building  and  sinking  3  cribs  in  extension 
of  each  pier,  together  with  the  construction  of  alK>ut  330  linear  feet  of 
guide-piling,  was  awarded  February  23, 1880,  to  Messrs.  McDonald  & 
Boalt.  Work  was  commenced  under  this  contract  June  12, 1880.  At 
the  close  of  the  fiscal  year  the  piling  for  the  cribs  of  both  piers  had 
been  driven,  and  stone  beds  laid  over  the  proposed  dites  of  the  6  cribs. 
The  work  of  framing  the  cribs  and  delivery  of  stone  for  crib  filling  had 
commenced. 

With  the  work  completed  last  season,  under  the  contract  with  Messrs. 
Truman  &  Schroeder,  the  piers  had  attained  an  extension  of  1,194  feet  on 
each  side,  of  which  794  feet  was  pile  pier  and  400  feet  crib  pier.  This 
extension  carried  the  piers  about  30  feet  beyond  the  point  contemplated 
in  the  ori^al  project  of  1871.  Since  1871  the  bar  formation  at  the  en- 
trance between  the  piers  has  produced  shoaling  of  about  2  feet. 

On  January  5, 1880, 1  submitted  the  following  supplementary  project 
to  the  Chief  of  Engineers : 

In  accordance  with  the  project  sabmitted  April  10,  1879,  for  an  expenditure  of  a 
portion  of  the  appropriation  of  March  3,  1879,  for  improvinj^  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wisconsin,  and  your  letter  of  approval  (972  R.  and  H. 
^79),  dated  May  20,  1879,  I  have  the  honor  to  submit  the  following  project  for  the  ex- 
penditure of  the  remaiader  of  that  appropriation. 

ThB  project  of  last  spriog  provided  for  building,  with  hired  labor,  superstructure 
over  the  4  cribs  sunk  in  1878,  and  over  all  the  cribs  to  be  sunk  in  1879,  at  an  estimated 
cost  of  |15,000 ;  the  work  to  be  partially  done  this  season,  and  to  be  completed  next 
season^  The  sinking  of  the  cribs  was  so  much  ^delayed  byj  various  causes  that  it  was 
not  deemed  expedient  to  commence  building  the  superstructure  this  season.  Another 
reason  was  the  danger  of  embarrassing  the  contractor  by  entering  the  market  against 
him  in  the  purchase  of  stone,  the  supply  of  which  was  very  limited.  When  the  con- 
tractor fairly  be^an  his  work  it  was  pushed  with  vigor,  12  cribs  being  sunk  in  less 
than  twelve  weeks. 

bi  my  project  of  April  10,  last,  I  stated  that  this  supplementary  project ''  may  in- 
clude extension  of  the  piers  yet  farther,  pier-heads,  repairs,  and  renlling  of  the  old 
work,  and  dredging,  together  with  a  sand-tight  revetment  on  the  pile  piers,  as  the 
experience  of  this  Acason's  work  may  indicate.'' 

ft  seems  to  me  that  the  piers  should  be  extended  150  feet  each,  so  as  to  insure  18 
feet  depth  of  water  when  the  piers  are  completed ;  and  to  enable  a  beacon-light  to  be 
erected  as  quickly  as  possible,  this  extension  should  be  made  at  the  earliest  moment 
practicable.  While  making  this  extension  I  would  recommend  that  the  entrance  be 
also  widened  100  feet  so  as  to  be  335  feet  wide  instead  of  235  feet. 

I  would  propose  to  partially  close  the  openings  between  the  outer  extremities  of  the 
present  piers,  and  the  inner  ends  of  the  extensions  by  brush  mats  about  30  feet  wide, 
and  8  feet  deep,  including  the  ballast.  This  opening,  it  is  thought,  will  aUow  of  the 
escape  of  the  extra  portion  of  the  wave  due  to  the  increased  width  of  entrance,  while 
the  mat  will  prevent  the  sand  from  entering  the  channel  through  the  opening.  (See 
accompanying  tracing.) 

Should  experience  show  that  the  height  of  the  mat  was  not  sufficient  ta  accomplish 
this  last  object,  it  could  be  readily  increased  at  small  cost.  The  entire  cost  of  the 
mats  will  not  exceed  $1,000.  The  intervals  where  the  mats  are  placed  would  be  crossed 
by  bridges  or  elevated  walks,  costing  not  over  $300.  If  this  plan  is  adopted,  a  line  of 
fender  piling  on  each  side  would  be  necessary  to  guide  vessels  into  the  present  nar- 
row opening.  The  waling-pieoes  next  to  the  channel  would  be  of  12  by  18  inch  oak 
timber,  protected  by  two  rows  of  railroad  iron  T  rails,  and  the  whole  superstructure 
of  the  piling  would  form  a  strong  flexible  truss.  The  20  feet  of  piling  next  to  the 
present  piers  would  be  close  piling  to  prevent  the  riprap  from  being  washed  into  the 
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channel.  The  cost  of  this  fender  piling,  330  feet,  would  be  about  $3,300.  The  total 
expense  due  to  increasing  the  width  of  entrance  from  235  feet  to  335  feet  would  not 
exceed  $5JCK)0,  or  about  tne  cost  of  extending  the  piers  with  30-foot  cribs  a  distance  of 
30  feet.  The  advantages  arising  from  increasing  the  width  of  entrance  40  per  cent, 
seem  to  me  greater  than  those  due  to  30  feet,  more  or  less,  in  the  length  of  the  piers. 

This  work  is  of  such  a  nature  that  it  ought  to  be  all  done  at  the  same  time,  and 
should  be  done  by  contract,  except  the  brush  mats,  which  can  be  made  better  by  hired 
labor.  The  work  should  be  advertised  this  winter,  so  that  it  can  begin  as  soon  as  the 
season  opens. 

The  above  work  would  cost  about  $21,000 ;  the  six  crib  superstructures  costing 
about  $16,000 ;  and  the  mats,  elevated  walks,  and  fender-piling,  about  $5,000.  As  at 
the  opening  of  next  season  there  will  be  available  some  $29,W)0,  after  providing  for 
the  above  there  will  be  $8,000  available  for  carrying  on  by  hired  labor,  as  already  ap- 
proved by  the  Chief  of  Engineers,  the  sheet  lining  of  the  pile-piers,  costing  complete 
$5,500,  and  the  building  of  the  superstructure  over  the  16  cribs  now  sunk,  costing 
complete  $11,000.  This  will  enable  work  to  be  pushed  until  next  year's  appropriation 
becomes  available ;  or,  if  no  appropriation  is  made  next  year,  the  contract  work  will 
be  completed,  and  the  work  that  is  being  done  by  hired  labor  can  be  placed  in  such 
condition  with  the  money  available  as  to  render  the  harbor  quite  useful  until  Congress 
shall  see  fit  to  appropriate  funds  to  complete  the  work. 

This  project  lor  tne  expenditure  of  the  present  appropriation  provides,  it  will  be 
noticed,  for  an  actual  extension  of  the  original  project  for  the  improvement.  But  the 
great  fall  in  prices  allows  all  this  work  to  be  done  within  the  amount  of  the  original 
estimate.  The  piers  have  already  been  extended  about  25  feet  beyond  the  original 
plan,  and  it  is  proposed  to  extend  them  150  feet  further,  widening  them  100  feet,  and 
revetting  the  old  pile  piers,  making  these  additions  to  the  original  project  cost  about 
$36,000. 

But,  even  including  all  of  this  extra  work,  the  harbor  can  be  completed  with  the 
$70,000  still  remaining  of  the  original  estimate  unappropriated. 

This  project  was  approved  by  the  Chief  of  Engineers,  under  date  of 
January  10, 1880. 

To  accomplish  the  widening  of  the  entrance  from  235  to  335  feet,  with- 
out producing  increased  wave  action  in  the  inner  harbor,  the  project 
proposes  to  place  the  additional  cribs  to  the  right  and  left  of  the  align- 
ment of  the  present  cribs,  leaving  an  interval  of  50  feet  at  right  angles 
to  this  alignment  between  the  outer  ends  of  the  present  extension  and 
the  inner  ends  of  the  proposed  extension.  In  these  intervals  brush  mats 
are  to  be  placed,  lor  the  protection  of  the  bottom  from  scour,  and  to 
prevent  sand  from  being  carried  through  the  intervals  into  the  area  be- 
tween the  piers. 

The  height  of  the  mats  above  the  bottom  would  be  such  as  to  allow 
the  incoming  waves  to  pass  over  them,  thereby  preventing  any  reflex 
wave  action  between  the  piers.  The  outer  ends  of  the  present  piers  to 
be  connected  with  the  outer  ends  of  the  proposed  extension  by  a  double 
row  of  piles,  connected  together  by  struts,  tie-rods,  and  longitudinal 
timbers,  so  as  to  constitute  a  strong  yet  flexible  construction,  against 
which  vessels  might  collide  without  injury  to  themselves,  or  the  pilings. 
Without  this  fender-piling  a  dangerous  bight  would  exist  between  ttie 
present  piers  and  the  proposed  extension.  An  elevated  walk  supported 
on  piles  will  connect  the  present  piers  with  the  proi)osed  extension, 
allowing  the  necessary  passage  to  the  pier  light. 

The  outer  cribs  will  be  each  30  feet  wide,  and  constitute  substantial 
pier-heads. 

The  operations  contemplated  during  the  present  season  are  the  com- 
pletion of  the  sand-tight  revetment  now  in  progress  by  hired  labor,  and 
the  building  and  sinMng  of  6  cribs,  and  the  construction  of  330  linear 
feet  of  fender  piling  under  contract  with  Messrs.  McDonald  &  Boalt, 
and  also  to  "  complete,  by  hired  labor  and  purchase  of  materials  in  open 
market,  the  superstructures  over  the  16  crib  substructures  sunk  in  the 
extension  of  the  piers  in  1878-'79,  provided  that  the  sum  of  $3,000  may 
be  used  in  dredging  between  the  piers  a  channel  to  the  deep  water  of  the 
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lake,  if  the  canal  company  shall  protect  the  can^l  slopes  to  Each  an  ex- 
tent as  to  render  eucli  dredfcing  of  permanent  value  in  the  judgment  of 
the  engineer  in  charge."    {Extract  from  my  pryect  of  June  22j  1880.) 

The  completion  of  the  superstructure  over  the  pier  extension,  with  a 
dredgiug  between  the  piers,  is  the  work  contemplated  during  the  season 
of  1881-^'82. 

tn  the  following  money  statement,  tlie  sum  of  $35,515.19,  appears  as 
available  at  this  date.  Of  this  amount  fiilly  $20,000  is  covered  by  the 
contract  now  in  process  of  execution,  and  by  the  work  of  sheet-pile-lin- 
ing,  also  going  on  at  present  by  hired  labor.  Within  the  next  three 
months  $25,000  will  probably  be  expended;  leaving  only  about  $10,000, 
as  actually  available,  nearly  all  of  which  will  be  expended  during  the 
current  year. 

Money  statement. 

Juljl,  1879,  amouut  available $53,319  24 

Received  from  sale  of  fnel  to  ofticere 62  00 

AmoUDt  appropriated  by  act  approved  June  14,  1880 10,000  00 

$63, 381  24 

Jiil<r  1,  16>^,  amoiiDt  expended  diirinz  fiscal  jear,  lees  $646. 61  oDtatanding 

July  I,  liJ79 27,965  75 

July  I,  leao,  amoiiDt  available 35,515  49 

Auonot  (estimated)  reiinired  for  completion  of  eiinting  project 60,000  00 

Amount  tbat  cau  be  prolitably  expended  in  fiscal  yearendmg  Jnne  30,  1882.     40, 000  00 
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C  C  9. 

IMPKOVEMENT  OP  AHNEPEE  HARBOR,  WISCONSIN. 

Amoiiut  appropriated  and  allotted,  to  and  iiicliidiiig  1375 (80, 000 

Revised  eMtimftte  of  1875  (Report  of  Chief  of  Engineers,  1876,  II,  359) 95,000 

TotftI  BBtimated  coat 175,000 

Auonnt  appropriated  and  allotted 110,000 

Amount  to  be  appropriated 65,000 

Amonnt  that  can  be  profitably  expended  in  fiscal  jear  lSei-'82 30. 000 

The  operations  of  dredging  and  rock  removal  were  resamed  in  Octo- 
ber, 1879,  by  the  United  States  dredge  and  hired  labor.  During  the 
fiscal  year  there  were  removed  5,521  cubic  yards  of  sand  firom  between 
piers,  and  4,795  cubic  yards  of  rock  (scow  lueasureiueDt)  from  the  areas 
previously  drilled  and  blasted. 

The  citizens  of  Ahnepee,  appreciatiug  the  necessity  of  connecting  the 
channel  below  the  bridge,in  progress  by  the  United  States,  with  the  de^ 
water  above  the  bridge,  raised  by  subscription  an  amount  necessary  to  drill, 
blast,  and  dredge  the  connecting  channel.  This  work  was  successfiilly 
completed,  and  has  resulted  in  relieving  thecrowded  condition  of  the  lower 
harbor,  by  transferring  above  the  bridge  the  landing  of  a  large  nnmber 
of  wood  and  tie  vessels.  Previous  to  the  completion  of  this  channel,  the 
operations  of  the  government  have  been  hampered  and  delayed  by  the 
crowded  condition  of  the  harbor,  in  and  adjacent  to  the  area  covered  by 
the  operations  of  drilling,  blasting,  and  dredging.  The  general  oper- 
ations of  rock  removal  at  this  harbor  were  in  the  immediate  charge  of 
Assistant  L,  T,  Schermerhorn,  to  whose  report  I  would  refer  for  details. 
The  necessity  of  obtaining  an  increased  depth  of  water  between  the 
piers,  to  foclhtate  the  work  being  carried  on,  rendered  necessary  a  sand- 
tight  lining  along  the  620  linear  feet  of  pile  pier  on  the  south  side  of  the 
entrance.  This  work  was  commenced  in  May  last,  under  the  immediate 
charge  of  Mr.  C.  Crosman,  and  successfully  completed  June  20. 
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The  operations  contemplated  daring  the  present  season  are  the  re- 
sumption of  drilling  and  blasting,  and  removal  of  rock  by  Um'ted  States 
dredge  and  hired  labor.  It  is  proposed  to  utilize  a  large  part  of  the  rock 
removed  for  crib-fllling  at  Two  Eivers  and  elsewhere. 

A  continuation  of  drilling,  blasting,  and  dredging  by  hired  labor  is 
contemplated  during  the  fbscal  year  1881-'82,  together  with  such  repairs 
as  may  be  required  on  the  piers. 

Money  statement 

July  1,  1879,  amount  available $8,513  01 

Amount  appropriated  by  act  approved  June  14,  1880 7, 000  00 

$15, 513  01 

July  1,  1880,  amount  expended  during  fiscal  year 5, 806  46 

July  1,  1880,  amount  available 9,706  56 

Amount  (estimated)  required  for  completion  of  exist'  ng  project 65, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  yea^  ending  June  30, 1882 .    30, 000  00 


report  of  mr.  l.  y.  scnermerhorx,  assistant  engineer. 

January  2,  1880. 

Sir  :  I  have  the  honor  of  submitting  the  following  report  of  operations  at  Ahnepee, 
Wis.,  during  the  fiscal  year  1879-^80.  The  project  for  the  expenditure  of  available 
funds  contemplated  "  the  removal,  by  the  United  States  dredge  and  hired  labor,  of 
the  rock  now  lying  broken  up  in  the  bed  of  the  river,  together  with  such  further  drill- 
ing and  blasting  as  might  be  possible  from  the  application  of  available  fnnds^  after 
setting  aside  a  sufficient  part  for  the  work  of  dredging."  The  project  for  operations  at 
Two  Kivers  proposed  the  building  and  sinking  of  cribs  by  hired  labor,  and  it  was  pro- 
posed to  obtain  the  stone  for  filling  these  cribs  from  the  rock  excavaiion  at  Ahn^pee. 
Arrangements  were  made  with  Mr.  George  O.  Spear  to  famish  a  tug,  stone-scowe,  and 
all  accessories  required  for  towing  the  stone  from  Ahnepee  to  Two  Kivers,  at  the  rate 
of  $3  per  cord.  * 

llie  United  States  dredge  was  detained  at  Two  Rivers  nearly  a  month  beyond  the 
time  expected,  and  consequently  did  not  reach  Ahnepee  until  tne  middle  of  October. 
This  was  at  a  time  jv'hen  tne  wheat  and  railroad-tie  shipments  were  at  a  maximum, 
and  fireqtiently  as  many  as  16  vessels  were  lying  at  and  a^aceut  to  the  docks  near  the 
iBner  ends  of  the  piers.  The  very  low  stage  of  water  and  the  limited  depth  at  the 
inner  entrance  caused  the  frequent  grounding  of  loaded  vessels  between  the  south  and 
the  citizens'  pier ;  at  such  times  entrance  to  or  exit  from  the  harbor  was  completely 
out  off.  This  crowded  condition  of  the  harbor,  together  with  the  insufficient  depth  at 
the  imier  entrance,  operated  unfavorably  on  the  rock  excavation  by  delaying  the  prog- 
ress of  the  work  ana  consequently  increasing  its  cost.  Attempts  were  made  to  in- 
crease .the  depth  by  dred^g,  but  the  open  cnaracter  of  the  pile  piers  prevented  suc- 
oesft.  This  difficulty  and  its  subsequent  remedy  are  discussed  in  tne  latter  part  of  this 
report. 

The  United  States  dredge  began  the  removal  of  the  broken  rock  October  23,  and  con- 
tinned  until  November  23.  During  this  interval  4,795  cubic  yards  (scow  measurement) 
were  handled,  of  which  amount  1,482  cubic  yards  were  removed  from  Ahnepee  and  ap- 
plied elsewhere  for  crib-filling  and  riprap,  and  the  remainder,  3,313  cubic  yards,  cast  over 
and  yet  remaining  to  be  removed.  The  general  depth  of  water  over  the  area  of  operations 
was  only  about  2  feet,  and  hence  this  work  of  casting  over  became  necessary  to  obtain 
sufficient  depth  for  maneuvering  the  scows  and  dredge.  The  rock  intended  for  crib- 
fiUing  was  placed  by  the.  dredge  directly  on  the  stone-scows,  care  being  taken  to  dis- 
card rock  too  finely  broken,  or  containing  much  sand  and  mud.  The  stone  wshs  gene- 
nUly  well  adapted  for  crib-filling. 

The  scows  were  from  90  to  112  feet  long,  24  feet  wide,  and  having  an  ultimate  capac- 
itr  of  from  40  to  50  cords  each.  The  amount  of  rock  carried  by  iSie  scows  was  deter- 
ndned  by  their  displacement,  allowing  a  cord  of  stone  to  weigh  13,000  ponnds.  On 
Moonnt  of  the  limited  depth  of  water  between  the  piers,  the  scows  could  not  be  loaded 
to  more  than  three-fourths  of  their  frill  capacity. 

The  months  of  October  and  November  were  unusually  stormy,  and  since  it  was  im- 
pffteticable  to  send  the  scows  out  except  during  fine  weather,  but  a  comparatively 
miJl  amount  of  stone  was  removed  from  Ahnepee.    Still  enough  was  accomplished  to 
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establish  the  practicability  of  economically  applying  the  excavated  rock  to  crib-filling 
at  adjacent  harbors. 

The  dredging  was  not  pushed  far  enough  to  determine  certainly  whether  the  blast- 
ins  had  been  effectual  to  the  full  depth  of  12  feet  below  low- water.  At  a  depth  of  about 
9  leet  from  the  water  surface  a  disintegrated  seam  of  rock  occurs  (this  has  been  described 
in  previous  reports).  Above  this  stratum  the  rock  is  irregular  in  character  and  strati- 
fied in  quite  thin  laminae ;  below  this  stratum  it  is  denser  and  more  uniform  in  charac- 
ter, and  entirely  unstratified.  The  dredge  was  always  able  to  easily  carry  the  excava- 
tion down  to  the  above-mentioned  seam,  but  below  it  little  rock  was  removed.  The  holes 
were  all  drilled  from  7  to  9  feet  below  this  seam,  and  about  90  per  cent,  of  the  explo- 
sive for  each  hole  was  placed  below  the  plane  of  this  seam.  I  believe  that  the  rock 
has  been  fractured  to  the  full  depth,  but  not  displaced  below  the  seam  to  any  consid- 
erable extent.  If  a  face  could  once  be  obtained  at  a  lower  level,  I  beUeve  that  the  rock 
would  be  found  broken  and  removable  to  the  intended  bottom.  When  the  dredging 
has  advanced  further  it  will  be  possible  to  determine  this  point  more  certainly. 

The  operations  of  drilling  and  blasting  on  the  part  of  the  United  States  were  not 
resumed  during  the  season  of  1879.  The  projecft  for  1879-'80  recognized  the  desira- 
bility of  testing  the  economy  and  practicability  pf  using  the  excavated  rock  for  crib- 
filling  at  adjacent  harbors,  and  the  limited  amount  of  funds  available  made  it  neces- 
sary to  set  aside  the  larger  part  of  such  funds  for  the  work  of  dredging.  This,  taken 
in  connection  with  the  unavoidable  delav  in  be^nning  the  rock  excavation  and  the 
crowded  condition  of  the  harbor  in  the  fall  of  the  year,  rendered  it  impracticable  to 
renew  the  operations  of  drilling  and  blasting. 

DETAILS  OF   ROCK  REMOVAL. 

Rock  handled  by  United  States  dredge  (scow  measurement)  4,461  cubic  yards,  of 
which  there  were  sent  to — 

Cable  yards. 

Two  Rivers 986 

Manitowoc 339 

Sturgeon  Bay 158 

1,482 
Quantity  cast  over 3,31^ 

Total  quantity  dredged 4.795 

The  dredge  was  engaged  32.9  working  days,  of  which  10.7  days  were  spent  in  repairs 
and  changes  and  22.2  days  actually  occupied  in  handling  rock.  This  gives  for  the 
quantity  of  rock  handled  per  working  day  145.7  cubic  yards ;  per  day  worked,  216 
cubic  yards.  The  cost  of  the  rock  excavation,  including  the  towing  of  dredse  from 
Two  Rivers  to  Ahnepee  and  the  expenses  of  laying  up  for  the  season,  was  as  folIowB: 

Repairs $568  13 

Expenses 1,202  76 

Aggregate 1,770  89 

or  at  a  cost  of  36.93  cents  per  cubic  yard  scow  measurement,  or  64^  cents  per  cubic 
yard  prism  measurement.  In  the  fore^in^  comparison  between  scow  and  prism  or 
place  measurement,  1  cubic  yard  in  place  is  taken  as  equal  to  1.75  cubic  yards  in 
soow. 

The  rapidly  increasing  commercial  requirements  of  Ahnepee  demand  such  work  aa 
will  give  an  early  increase  in  the  depth  of  water  along  the  south  pier,  and  seems  to 
indorse  the  propriety  of  the  modification  of  the  hitherto  proposed  order  of  work  aa 
set  forth  in  the  project  approved  by  the  Board  of  Engineers  December  15, 1875.  The 
south  pile  pier  allows  tbe  passage  of  the  sand  through  it,  which  quickly  obliterated 
the  channel  as  deepened  by  dred^ng.  To  prevent  tnis  a  modification  of  the  project 
was  proposed,  which  would  permit  such  work  as  was  necessary  to  render  the  pile  pier 
sand-tignt.  This  work  was  commenced  May  11  and  closed  June  17.  During  this  time 
the  south  pile  pier  (620  linear  feet)  was  revetted  with  a  sand-tight  sheet-pile  lining. 
The  details  of  construction  and  methods  of  operation  were  similar  to  those  adopted  at 
Two  Rivers,  Wis.  Previous  to  the  placing  of  the  sheet  piling,  a  trench  was  ex- 
cavated by  the  dredge  close  alongside  of  the  pile  pier,  removing  as  far  as  possible 
drift-wood  and  stone.  Afterwards  the  sheet  piling  was  placed,  by  aid  of  the  water- 
Jety  in  close  contact,  rendering  the  pier  sand-tight.  This  will  enable  a  channel  to  be 
maintained  along  the  south  pier,  greatly  facilitating  the  local  commerce  of  the  harbor 
and  the  government  operations  thereat. 

The  project  for  the  removal  of  the  rock  ends  at  the  hichway  bridge.  The  shallow 
water  over  the  rock  continues  for  a  distance  of  about  250  feet  above  the  bridge,  and 
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then  deepens  to  about  8  feet.  The  citizens  of  Ahnepee,  recognizing  the  value  of  a  con- 
nection between  the  deeper  water  above  the  bridge  and  the  upper  end  of  the  channel 
(in  progress  by  the  United  States),  raised  by  private  subscription  $1,800.  With  this 
amount  a  connecting  channel,  200  feet  in  len^h,  40  feet  in  width,  and  about  10  feet 
deep,  was  drilled  and  blasted  in  the  fall.  Early  in  the  season  of  1880,  the  United  States 
dredge  removed  the  broken  rock.  The  work  was  carried  on  under  my  general  super- 
vision,  aiid  with  the  tools  and  plant  previously  used  on  work  below  the  bridge.  All 
expenses,  including  labor,  explosives,  supplies,  and  repairs,  were  paid  by  the  citizens' 
subscription. 
The  amount  expended  was  as  follows : 

Drilling  and  blasting ^1,444  14 

Dredging a59  64 

1, 803  78 

With  this  expenditure  about  1,000  cubic  yards  (prism  measurement)  of  rock  were 
removed,  giving  a  channel  35  feet  wide  and  7  feet  deep,  and  connecting^  the  work  in 
progress  by  the  United  States  with  the  deep  water  above  the  bridge.  This  will  per- 
mit the  wood  and  tie  vessels  to  load  above  the  bridge,  relieving  the  lower  harbor  of  a 
large  number  of  vessels  and  removing  one  of  the  most  serious  obstacles  to  the  progress 
of  the  government  work. 

very  respectfully,  your  obedient  servant, 

L.  Y.  SCHERMERHORN, 

Assistant  Engineer, 
Maj.  H.  M.  Robert, 

Corps  of  Engineers,  U,  S»  A, 


Statement  shomng  the  details  of  work  of  the  United  States  dredge  at  Ahnepee  Harbor,  Wis^ 

oonsin,  in  1879. 


Material. 

• 

Time. 

Quantity  dredged. 

Working. 

Worked. 

Total 
dredged. 

Per  work-, 
ingday. 

Per  day 
worked. 

Sand 

J>ayt. 
5.1 
32.9 

JOays. 
3.4 
22.2- 

ChA,  yards. 
2,691 
4,795 

Oub.  yards. 
527.6 
145w7 

Oub.  yards, 
79L& 

Rook 

216 

Total 

38 

25.6 

7,486 

Material. 

Cost. 

Cost  per  cable  yard. 

Expenses. 

Bepairs. 

Expense*. 

Bepairs. 

TotaL 

Sand 

$189  31 
1,202  76 

$89  42 
568  18 

$0  07.03 
25.08 

$0  03.32 
1L85 

$0  10.8& 

R4K5k 

36.98 

Total 

1,392  07 

657  55 

Began  work  October  13.    Closed  work  November  25.    Working  days  10  hours  each. 

Note. — ^Thirteen  and  six-tenths  per  cent,  of  total  time  worked  was  applied  to  the  re- 
moval of  sand ;  and  86  fS  per  cent,  of  total  time  worked  was  applied  to  removal  of  rock. 
Hie  total  expenses  and  repairs  have  been  divided  between  sand  and  rock  according  to 
{percentages  of  time  worked  on  each. 
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Statement  showing  cost  of  renetting  the  south  pile  pier  at  Ahnepee  HarboTf  Wisconsin,  the 
revetment  consisting  of  a  double  row  of 'S-inch  2yine  plank  18  feet  long,  secured  by  two  wales 
to  the  superstructure  of  the  pier. 


Length  of  work. 


620  linear  feet. 


Cost. 

•s 

• 

a 

perintenden 
and  labor. 

• 

•a 

■i 

J 

1 

S 

CQ 

1 

o 
H 

$1,470  94 

$923  07 

$340  00 

• 

$2,734  01 

$4  41 

COMMERCIAL  STATISTICS. 


Name  of  harbor,  Ahnepee,  Wisconsin. 

Collection  district,  Milwaukee,  Wis. 

Nearest  light-house.  Twin  River  Point,  Wisconsin. 

Arrivals  and  departures  of  vessels  during  year  ending  Decembor  31,  1879. 


Arrivals. 

• 

Departures. 

- 

No. 

• 

Tonnage. 

Crews. 

No. 

94 
248 

Tonnage. 

Crews. 

StWMnftrS  r.T,T,-rT.rr.   .......,- rT,-r.».T, 

94 
248 

28,200 
31,496 

1,602 
2,232 

28,200 
31,496 

4,698 
2,232 

T^ilintr ve«ifw1«i» . ^  t.,. ...... ...r, 

Total 

342 

59,696 

8,924 

342 

59,696' 

3,924 

Exports  during  year  ending  December  31,  1879. 


Bark cords..  802 

Barley bushels..  20,000 

Butter ^..tons..  100 

Eggs dozens..  5,000 

t^eneral  merchandise ton9 . .  1, 000 

Leather sides..  2,000 

Lumber feet,  b.  m..  318,000 


Peas bushelsf. 

Posts number.. 

Kye bushels.. 

Railroad  ties number.. 

Shingles ......  ...... ...do.... 

Wheat bushels.. 

Wood cords.. 


450 

123,000 

1,000 

470,000 

1,000,000 

150,000 

5,000 


Imports  during  the  year  ending  December  31,  1879. 

• 

Beef barrels..        100 

Flour do....    2,000 

General  merchandise tons. .    3, 500 

Lumber feet,  b.  m..  76,000 

The  above  information  was  obtained  from  Chas.  J.  Barnes  and  Samuel  Perry. 


Pork barrels..  300 

Salt do-...  2,500 

Sugar do 1,000 

Whisky dp...-  150 


C  C  10. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Estimated  cost  for  extending  the  piers  to  the  18-foot  curre,  with  dredg- 
ing between  the  piers $265,588  80 

Appropriated  since 160,000  00 

Amount  to  be  appropriated 105,588  80 

Amount  which  can  be  profitably  expended  during  the  fiscal  year  1881-'82 . .      50, 000  00 

The  operations  daring  the  past  fiscal  yeaV  have  consists  in  the  com- 
pletion of  the  sand-tight  lining  to  the  pile-piers.    In  this  work  320  linear 
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feet  of  doable  and  446  linear  feet  of  single  sheathing  was  placed  on  the 
north  pier.  In  connection  with  this  work  153  linear  feet  of  pile  reret- 
ment  was  capped  with  timber.  The  sand-tight  lining  to  the  pile-piers 
consisted  of  oak  plank  placed  as  sheet-piling  and  secored  by  wales  and 
bolts  to  the  pile-piers.  The  methods  of  construction  and  manner  of  sink- 
ing the  sheet-piling  by  means  of  the  water-jet  have  been  previously  de- 
scribed in  last  year's  report  on  this  harbor  (Eeport  of  Chief  of  Engineers, 
1879,  pages  1512-1514).  It  is  believed  that  this  method  of  rendering 
pile-piers  sand-tight  will  overcome  the  objection  previously  existing  and 
due  to  their  permeable  character.  By  aid  of  the  water-jet  the  piles  are 
placed  in  intimate  contact,  insuring  an  unbroken  continuity  not  other- 
wise to  be  obtained  in  sheet-piling,  and  thereby  rendering  the  piers  sand- 
tight,  and  obviating  the  filling  of  the  channel  by  sand  carried  through 
the  herefore  permeable  pile-piers. 

For  the  extension  of  the  piers  seven  cribs  were  built  by  hired  labor 
and  the  purchase  of  material  in  open  market.  One  crib  was  sunk  in 
extension  of  the  north  pier.  For  the  crib-flJling  it  was  proposed  to 
utilize  the  rock  removed  from  Ahnepee,  but  on  account  of  the  advanced 
state  of  the  season,  and  the  unusually  stormy  fall,  only  208  cords  of  stone 
were  delivered.  The  stone  remaining  after  sinking  one  crib  was  used 
in  preparing  beds  for  the  cribs  to  be  built  and  sunk  by  hired  labor  dur- 
ing the  present  season.  A  temporary  dock  for  the  storage  of  stone  and 
to  facilitate  the  construction  of  the  cribs  was  also  built  in  the  inner 
harbor. 

During  the  year  the  United  States  dredge  removed  from  the  channel 
between  the  piers  49,801  cubic  yards  of  sand  and  clay.  Of  this  amount 
29,056.cubic  yards  were  removed  during  the  season  of  1879,  and  20.245 
cubic  yards  during  the  months  of  May  and  June,  1880.  [For  details  of 
this  work  see  the  tabulated  statement  under  Port  Washington  Harbor.] 

This  amount  of  dredging  has  opened  a  channel  between  the  piers 
about  1,200  feet  in  length,  75  feet  in  width,  and  with  a  depth  of  11  feet. 
The  present  limited  extension  of  the  piers  renders  the  preservation  of 
this  channel  problematical;  but  upon  the  completion  of  the  extension 
in  progress  and  proposed  during  the  present  season,  it  is  expected  that 
this  d&culty  will  disappear,  and  that  the  harbor  can  be  ox>ened  and 
maintained  for  its  local  commerce. 

A  survey  has  been  made  of  this  harbor  and  its  vicinity,  and  the  results 
are  now  being  plotted. 

The  operations  foi:  the  present  season  will  comprise  the  sinking  of  the 
six  cribs  already  built  and  the  construction  and  sinking  of  three  addi- 
tional cribs,  all  in  extension  of  the  north  pier,  the  work  to  be  contin- 
ued by  hired  labor  and  the  purchase  of  material  in  open  market,  utiliz- 
ing for  crib-filling  the  stone  derived  from  the  rock-excavation  at  Annepee ; 
also  the  building  and  sinking  of  11  cribs  more  or  less,  by  contract,  in 
extension  of  the  south  pier.  The  foregoing  work  wiU  extend  the  piers 
to  the  14-foot  curve. 

The  work  proposed  during  the  fiscal  year  1881-'82  is  the  ftirther  ex- 
tension of  the  piers  and  dredging  between,  with  such  repairs  and  refill- 
ing of  the  piers  as  may  be  necessary. 

Money  statement, 

Jaly  1, 1879,  amount  available $22,027  80 

Amoout  appropriated  by  act  approved  June  14, 1880 20, 000  00 

$42,027  80 

July  1,  1880,  amount  expended  during  fiscal  year ^ 14,567  42 

July  1,  1880,  amount  available , 27,460  38 
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SlaUment  ghovting  Iht  coii  of  sheathing  the  harbor  piert  ai  T\co  Sirers,  WU. 


.Id  >hrBtliii.c: 

iniilhplor(ft7K) 

jSorth  pier  (187B) 

igiB  sbMithins,  williont  «■!«: 

SoQlli  pier  UW8I 

North  pior  (187BI 

%onth  pier(lB78l 

—'-  -^-'"-'-iE,  tni:1ndliigo*pp]i3s2n>viof  pilA*,vithoi 
(187B)  


NoRL  pl«i 
Total... 


COMMERCIAL 


D  River  Point,  WiscODHin. 
Arrival*  oiul  d^parlvtt  oftesteU  dwing  the  year  ending  December  31,  m79. 


A«tv^ 

No. 

Toniuge. 

Craw* 

NO. 

Tomi.86. 

Cww^ 

g 

105,000 

8,000 

210 
20« 

10S,000 

wow 

*™ 

410 

124,000 

8,750 

410 

124,000 

8,7» 

£xjN»-t«  during  the  year  ending  December  31,  1879. 

Cattle  Buil  Bbeep poiindal.  1,008,000 

Chairs dozen..  15, 000 

Doors,  blinds,  and  Baah number..  50,000 

Fish packages..  1,00I> 

Fresh  fish poncds..  600,000 

Flour barrels--  6,360 

Fnmituro pieces. .  15,000 

Grain bushels..  18,000 

General  merchandise tous..  4,000 

Hair pounds..  100,000 

Lath number..  100,000 

Lumber feet,  b.  m..  200,000 

Rt^lroail  ties mimber..  2,000 

Slabs cords..  2,000 

SnndrieB pounds..  40,000 

Wood cords.,  2,000 

Wooden  ware doEcn..  120,000 

Leather pounds..  SO0,0OO 
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Imp&t'ts  during  the  year  ending  Deoemher  31,  1879. 

Bark cords..  1,500 

General  merchandise tons..  10,000 

Grain : bushels..  8,000 

Hides,  dry number..  18,000 

Hides,  green do 14,000 

Iron  wire tons..  500 

Lumber,  hard ^ feet,  b.  m..  700,000 

Lumber,  pine do....  1,200,000 

Salt .• : barrels..  2,000 

Shingles M..  500 

White  wood  (pine  and  birch) cords..  500 

The  above  information  was  obtained  from  the  Two  Rivers  Manufacturing  Company, 
Badger  State  Manufacturing  Company,  and  agent  Milwaukee,  Lake  Shore  and  Western 
Railroad  Company. 


C  C  II. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

Original  and  subsequent  estimates  to  extend  piers  to  18-foot  curve,  with 

dredging  between  piers $248,182  54 

Appropriated  since 239,820  00 

Amount  to  be  appropriated ' 8,362  54 

Amount  which  can  be  profitably  expended  in  fiscal  year  1881-82 8, 362  54 

The  operations  for  the  past  fiscal  year  have  consisted  in  building,  by 
hired  labor  and  purchase  of  material  in  open  market,  saperstractures 
over  6  cribs  (sunk  by  contract  in  187&-'79),  at  an  expense  of  $2,817.10. 
The  superstructures  were  about  half  filled  with  stone.  With  this  work 
the  piers  have  a  present  extension  of  about  1,620  feet  on  the  north,  and 
1,550  feet  on  the  south  side.  In  November  a  steamer  ran  into  the  outer 
end  of  the  south  pier,  displacing  about  40  linear  feet  for  a  distance  of  18 
inches.-  The  injury  was  immediately  repaired  at  an  expense  of  $44.15. 

In  the  month  of  April  injury  occmved  to  the  north  pier  from  similar 
causes. 

Accidents  of  this  charaeter  have  been  frequent,  and  when  occurring 
during  the  absence  of  the  inspector  were  not  discovered  until  a  subse- 
quent visit  of  the  inspector  was  made. 

The  necessity  of  prompt  information  concerning  such  accidents  led  to 
the  following  correspoodence.  On  April  22  last  I  wrote  as  follows  to 
the  Chief  of  Engineers : 

Sir  :  I  have  the  honor  to  submit  that  at  many  harbor  works  there  are  no  official  rep- 
resentatives of  the  government  resident  during  the  winter  season,  except  the  light- 
keepers.  Accidents  are  of  frequent  occurrence,  especially  those  due  to  vessels  running 
into  the  pier,  damaging  it,  and  the  officer  in  charge  is  not  notified  until  in  the  spring 
an  employ^  of  his  makes  an  official  visit  to  the  work. 

Two  recent  cases  on  harbors  in  my  charge  are  in  point.  In  one  the  light-house 
burned  and  the  pier  received  some  damage  from  fire,  of  which  the  only  intormation 
received  bv  me  was  a  statement  in  the  newspapers  that  the  whole  harbor  (!)  had  been 
destroyed  by  fire.  In  the  other  case  a  blow  from  a  passing  vessel  put  out  the  lieht, 
and  broke  4  timbers  in  the  pier.  This  was  only  discovered  by  me  accidentaUy  three 
weeks  after  its  occurrence. 

I  would  respectfully  recommend  that  the  Light-House  Board  be  requested  to  in- 
stract  aU  light-keepers  to  report  to  the  en^neer  Officer  in  charge  any  damage  to  the 
hurbor  works  occurring  at  any  time  at  their  several  stations^  together  with  the  cause 
tid  the  same.  Such  a  duty  would  probably  not  entail  more  than  two  or  three  reports 
in  a  year  from  any  light-keeper,  and  would  afford  the  engineer  officer  the  information 
necessary  to  enable  him  to  provide  for  the  immediate  repair  of  damages. 
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In  reply  the  following  commnnication  from  the  engineer  secretary  of 
the  Light-House  Board,  dated  April  28, 1880,  was  received  by  the  Chief 
of  Engineers : 

Sir  :  The  Board  has  received  a  copy  of  a  letter  dated  April  22,  from  M^j.  H.  M. 
Robert,  U.  S.  A.,  asking  that  the  light-keepers  be  instructed  to  report  to  engineer 
officers  in  charge  of  harbor  works  any  damage  that  may  occur  to  piers,  &c.,  on  t^e 
lakes ;  this  letter  being  forwarded  on  April  27  with  your  favorable  indorsement.  In 
ifeply  I  have  to  say  that  the  officers  in  charge  of  these  lights  have  been  instructed  by 
the  Board  to  require  reports  from  light-keepers  of  any  accidents  within  .  their  knowl- 
edge.   This  information  will  be  sent  to  you  on  its  receipt  at  this  office. 

The  operations  for  the  present  season  will  consist  in  the  extension  of 
the  piers  by  building  and  sinking  four  cribs,  more  or,  less  by  contract ;  and 
the  completion  of  the  stone  filling  and  planking,  by  hired  labor  and  pur- 
chase of  material  in  open  market,  of  the  six  superstructures  built  last 
season. 

During  the  fiscal  year  1881-'82  it  is  proposed  to  continue  the  pier  ex- 
tension to  the  18-foot  curve  as  contemplated  in  the  original  projects  and 
estimates;  and  to  do  such  dredging  and  make  such  repairs  as  may  be 
necessary.  The  unusually  low  stage  of  water  during  the  past  two  years 
has  caused  a  rapid  increase  in  the  bar  formation  at  the  entrance  to  the 
piers,  the  exact  extent  of  which  cannot  be  stated  until  surveys  now  in 
progress  are  completed. 

Money  statement 

July  1,  1879,  amount  available $8,763  65 

Received  by  sale  of  fuel  to  officers 62  00 

Amount  appropriated  by  act  approved  June  14,  1880 7, 000  00 

$15, 825  65 

July  1,  1880,  amount  expended  during  fiscal  year 4,123  14 

July  1,  1880,  amount  available..... 11,702  51 

Amount  (estimated)  required  for  completion  of  existing  project 8, 362  54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882 .      8, 362  54 


COMMERCIAX  STATISTICS. 


Name  of  harbor,  Manitowoc,  Wisconsin. 

Collection  district,  Milwaukee,  Wis. 

Nearest  light-house  (on  harbor  pier),  Manitowoc,  Wis. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1879. 


■ 

Arrivals. 

Departoreis. 

No. 

416 
467 

Tonnage. 

Crews. 

No. 

1 
Tonnage. !  Crews. 

Stf^amfTIt r.^r,.TT-,-T , 

267,729 
33.481 

11,350 

414 
472 

266,795 
34,870 

11,207 
1,501 

Sailinir  vessels 

Total 

883 

301,210     I2.fl0fi 

886  j    -^1  MU 

12,88» 

• 

« 

Exports  during  the  year  ending  December  31,  1879. 


Brick number..  818,000 

Broom-handles do 18, 500 

Butter pounds. .  525, 379 

Eggs dozen..  195,360 

Feed tons..  1,171 

Flour barrels..  38,179 

Hay tons..  3,139 

Pease barrels. .  16, 965 


Posts number..    23,100 

Railroad  ties do 44,050 

Rags sacks-.      3,028 

Shingles number..  496,000 

Wheat bushels.  ..132,125 

Wood cords..     18,300 

Cattle head..       1,884 
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Imparts  during  the  year  ending  December  31,  1879. 


Apples barrels.  -  2, 710 

Coal tons..  1,058 

Com bushels..  4,400 

Fruit boxes..  1,484 

Greneral  merchandise tons . .  25, 000 

Lath number..  254,000 

Lead pounds..  9,750 


Lumber feet  (b.  m).-  3,669,000 

Salt barrels.-  4,435 

Plaster tons..  260 

Shingles number..  6,518,000 

Slabs cords..  1,115 

Oil barrels..  755 

Vegetables ^ boxes         1,090 


The  above  information  was  obtained  from  George  B.  Bumet,  depnty 
collector. 


ICEMORIAL  TO  CONGRESS  IN  RELATION  TO  THE  HARBOR  AT  MANITOWOC,  WISCONSIN. 

To  ihe  honorable  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 

Congress  assembled : 

The  memorial  of  the  board  of  aldermen  of  the  city  of  Manitowoc,  Wis.,  respectfidly 
represents — 

That  the  Manitowoc  Harbor,  by  reason  of  its  location  at  the  commercial  center  of  a 
large  manofactnring  and  agricultural  district,  is  of  great  importance  to  local  com- 
merce, and  also  the  commerce  of  llake  Michigan,  as  it  affords  the  only  harbor  of  refuse 
on  the  west  shore  of  Lake  Michigan  north  of  Milwaukee  for  the  fleet  of  vessels  traid- 
ingbetween  Chicago,  Milwaukee,  and  northern  and  eastern  x>orts. 

That  the  United  States  Government  has  expended  a  large  amount  of  money  in 
building  harbor-piers,  extending  the  same  into  tne  lake  far  enough  to  obtain  an  aver- 
age depth  of  15^  feet  of  water. 

That  the  harbor  cannot  be  entered  by  vessels  drawing  that  depth  of  water  for  the 
reason  that  between  the  harbor  piers  sand  and  other  d&oris  has  accumulated  which  it 
will  be  necessary  to  have  removed  by  dredging. 

That  the  city  of  Manitowoc  has  at  all  times  materially  and  liberally  assisted  in  the 
improvement  of  the  said  harbor.  In  1866  the  city  built  a  dredge  and  scows  at  an  ex- 
pense of  about  (20,000,  and  aUowed  the  contractor  doing  government  work  the  use  of 
the  same  at  a  nominal  rent,  by  reason  of  which  the  government  was  able  to  have  the 
work  of  excavating  117,913  cubic  yards  done  at  the  rate  of  20  cents  per  cubic  yard, 
while  the  same  kind  of  work  was  paid  for  at  other  ports  along  the  lake  shore  at  the 
rate  of  40  cents  per  cubic  yard,  hemg  a  net  saving  to  the  government  in  one  year  on 
the  cost  of  excavating  the  sum  of  (^,582.60. 

That  the  city  has,  at  its  own  expense,  done  dredging  at  various  times  as  follows : 

Cubic  yards. 

In  1868 • 47,070 

In  1869 : 20,000 

In  1870 19,000 

In  1871 18,000 

In  1872 41,490 

In  1873 33,665 

In  1874 32,700 

That  the  city  has  also  built  about  one  mUe  of  docks  at  an  expense  of  about  $50,000. 

That  the  city  of  Manitowoc  is  ready  and  willing  to  expend  the  necessary  money  to 
dredge  the  river  proper  to  make  the  same  navigaole  for  large  vessels,  in  case  the  gen- 
eral government  will  appropriate  the  necessary  money  to  do  the  work  of  dredging 
between  the  harbor  piers,  but  that  the  city  of  Manitowoc  is  unable  to  do  all  of  said 
work  at  its  own  expense. 

Your  memorialists  ask  leave  to  call  the  attention  of  your  honorable  body  to  the  fol- 
lowing extracts  from  the  reports  of  United  States  Engineers  in  charge  of  the  improve- 
ments on  the  western  shore  of  Lake  Michigan  north  of  Milwaukee,  Wis. 

Annual  report  of  the  Chief  of  Engineers  for  1876,  Appendix  W,  on  page  54,  reference 
is  made  to  tne  fact  of  the  building  of  the  dredge  heretofore  referred  to,  and  after  giv- 
ing a  history  of  Manitowoc  Harbor  to  the  year  1875,  on  page  58,  MaJ.  D.  C.  Houston 
says: 

''  To  comment  at  length  upon  the.advantages  derived  by  the  cif^  of  Manitowoc,  ^nd 
the  district  of  which  it  is  the  commercial  center,  or  the  oenefit  derived  through  this 
improvement  by  the  lake  marine  generaUy,  woula  be  superfluous ;  for  what  has  already 
been  shown  respecting  the  increase  of  trade  at  this  point  by  this  brief  history  must  be 
condnsive  evidence  as  to  its  importance  as  regards  Manitowoc,  and  a  simple  statement 
of  the  fact  that  as  many  as  150  vessels  of  all  descriptions  sought  shelter  in  this  harbor 
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during  the  prevalence  of  one  protracted  storm  will  attest  to  its  importance  as  a  harbor 
of  refhgo." 


through 

Chicago  is  destitute  of  shelter  on  the  east  shore  of  this  lake  after  leayinfl:  South  Hani- 
ton  Island  Harbor,  with  the  exception  of  that  afforded  by  the  harbor  at  Grand  ^aTen, 
situated  150  miles  to  the  southward  and  50  miles  directly  out  of  the  regular  oourae. 
As  the  prevailiufi^  winds  are  westerly,  masters  of  vessels  usually  seek  the  west  shore 
for  the  purpose  of  finding  still  water,  striking  it  about  Twin  River  Point,  10  miles 
northeast  of  Manitowoc  Harbor.  For  a  similar  purpose  the  through  commerce  bouid 
from  Chicago  and  Milwaukee  to  Buffalo  ordinarily  hugs  the  west  Mtom  as  far  north  as 
Twin  River  Point.  After  leaving  Milwaukee,  this  harbor,  75  miles  to  the  northward, 
affords  the  best  shelter  firom  violent  storms,  and  from  thence  northward  no  harbor  of 
refuge  is  available  nearer  than  Bailey's  Harbor,  or  North  Bay,  70  to  75  miles  distant.  In 
addition,  therefore,  to  the  great  benefit  conferred  upon  local  traffic,  this  harbor  should 
be  completed  as  soon  as  possible  for  the  refuge  it  affords  to  the  general  commerce  of 
the  lakes  and  vessels  plying  to  and  from  Green  Bay  and  the  ports  on  the  western  shore 
of  Lake  Michigan ;  and  this  importance  should  insure  its  maintenance  forever.  The 
extent  to  which  it  is  sought  in  time  of  peril  is  an  indication  of  the  estimate  placed 
upon  its  advantages,  150  vessels  having  sought  shelter  therein  during  a  single  storm. 
Were  the  piers  extended  to  sufficient  depth  of  water  to  admit  of  heaioly  laden  vessels 
entering  it  during  severe  gales,  its  value  would  be  greatly  enhanced." 

Annual  Report  of  Chief  of  Engineers,  1879,  page  1160,  Appendix  Z,  Mug.  H.  M. 
Robert  says : 

^'The  recommendation  contained  in  my  last  annual  report  in  reference  to  the  im- 
portance  of  the  early  completion  of  this  excellent  harbor  is  respectfully  renewed.  As 
will  be  seen  by  reference  to  that  report,  the  position  of  Manitowoc  Harbor  gives  it  a 
more  than  local  importance,  and  makes  its  completion  a  matter  in  which  tne  whole 
commerce  of  the  lake  is  interested.''    (See  Report  Chief  of  Engineers,  1877,  page  8^) 

Your  memorialists  further  desire  to  call  the  attention  of  your  honorable  oodv  to  tiie 
fact  that  Manitowoc,  by  reason  ol  the  natural  excellence  of  its  harbor  and  its  location 
with  reference  to  communication  between  the  wheat-fields  of  Minnesota  and  the 
markets  of  the  East,  has  been  fixed  upon  as  the  eastern  terminus  on  the  western  ahore 
of  Lake  Michigan  of  a  transportation  route  in  which  several  different  railway  com- 

Sanies  are  interested,  extending  from  Minneapolis  to  Manitowoc,  thence  across  Lake 
[ichigan  by  steamer  to  the  city  of  Ludington,  about  62  miles  east  of  Manitowoc, 
connecting  at  that  point  with  the  Flint  and  Pere  Marquette  Railway. 

That  this  route  is  a  much  shorter  route  between  Minnesota  and  the  East,  than  any 
now  existing  or  proposed. 

That  Manitowoc  Harbor  is  open  for  navigation  during  most  of  the  year,  ice-block- 
ades seldom  occurring,  and  is  well  fitted  for  the  uses  x>roposed. 

In  consideration  oi  the  facts  hereinbefore  set  forth,  your  memorialists  ask  your  hon- 
orable body  to  appropriate  the  sum  of  $20,000  to  dredge  that  part  of  the  Manitowoc 
Harbor  between  the  harbor  piers,  said  sum  to  be  expended  under  the  direction  of  the 
United  States  Engineers  in  charge  of  said  imx)rovement. 
And  your  memorialists  will  ever  prav. 
Adopted  February  2,  1880. 

TiiK  Board  of  Aldermen 

of  the  City  of  ManitotcoCf  WU. 


C    C    12. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

The  work  at  this  harbor  was  completed  within  the  amoant  estimated. 

Daring  the  past  fiscal  year  62  linear  feet  of  old  saperstructnre  on  the 
north  pier  was  removed  and  rebuilt  by  hired  labor  and  purchase  of 
material  in  open  market ;  and  6,955  cabic  yards  of  sand  were  removed 
from  the  channel  between  the  piers  by  tbe  United  States  dredge.  (For 
details  of  this  dredging  see  the  tabulated  statement  under  Port  Wash- 
ington Harbor.) 

In  June,  1880,  an  arrangement  was  made  with  the  city  of  Sheboygan 
to  do  the  necessary  dredging.  If  this  agreement  had  l>i*en  earned  out 
it  would  have  accomplished  tlie  work  at  a  reasonable  price  to  an  extent 
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sufficient  for  the  immediate  requirements  of  the  harbor.  However,  the 
city  sold  the  dredge  to  private  parties,  who  preferred  to  work  inside  the 
shore  line.  After  the  removal  of  only  213.27  cubic  yards  of  material, 
the  United  States  dredge  was  set  at  work  for  a  short  time  in  order  to 
oi)en  a  channel  through  the  worst  part  of  the  bar  obstructing  the  en- 
trance ;  456  cubic  yaMs  were  removed.  The  work  will  be  continued  for 
about  two  weeks,  when  the  dredge  will  be  required  at  Ahnepee  Harbor. 

During  the  present  season  dredging  will  be  done  on  the  outer  bar  and 
in  the  channel  between  the  piers. 

A  detailed  survey  of  this  harbor  is  now  in  progress ;  upon  its  comple- 
tion a  supplementary  report  will  be  made  covering  the  proposed  work 
for  the  fiscal  year  1881-'82. 

Money  statement. 

July  1,  1879,  amount  available JS,062  95 

Amouut  appropriated  by  act  approved  June  14, 1880 7, 000  00 

t;12, 062  95 

July  1,  1880,  amount  expended  during  fiscal  year 2, 755  85 

July  1,  1880,  amount  available 9,307  10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

1882,  for  repairs  ana  dredging 5,000  00 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Sheboygan,  Wis. 
Collection  district,  Milwaukee,  Wis. 
Nearest  light-house,  Sheboygan,  Wis. 

AiTtcah  and  departures  of  vessels  during  the  year  ending  December  31,  1879. 


Arrivals. 

1 

Departures. 

. 

No. 

Tonnage. 

1 

Crews.  1 

1 

17,115  : 

1,141  : 

No. 

686 
857 

Tonnage. 

Crews. 

St«Aiimii  ........... '.................... 

686 
351 

466,881 
23,638 

486,841 
22,464 

17, 100 

SAiliaff  TeftselA .................... ... 

1,125 

.  _.  _   .           . .    _     _  _  « 

1,037 

590,  519 

18,256 

1,043 

509,305 

18, 225 

Exports  during  the  year  ending  December  31,  1879. 


Barley bushels.. 

Beans do  .... 

Brick number.. 

Butter pounds.. 

Cattle number.. 

Castings tons.. 

Chairs *.. number.. 

Cheese tons.. 

Eggs pounds.. 

FeSl tons.. 

Fish pounds.. 

Flour barrels.. 

Grass  seed tons.. 

Hogs..... number.. 

121  E 


1,495,205 

1,005 

935,500 

141,360 

1,400 

118 

435,000 

2,432 

53,520 

400 

255,790 

7,374 

276 

218 


Horses number..  15 

Leather tons..  647 

Land  plaster do...  645 

Lime barrels.,  15,732 

Peas bushels.,  55,051 

Pork-barrels number..  16,408 

Potatoes bushels. .  245 

Rye do....  2,000 

Sheep number..  460 

Wheat bushels..  338,870 

Wooden  ware tons. .  363 

Wool pounds..  51,110 

General  merchandise tons . .  6, 1 H3 
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Imports  during  the  year  ending  December  31,  U?79. 


Bark cords., 

Cement tons. . 

Coal do. . . 

Com bushels. 

Hides number. , 

Lath do 

Lumber feet,  b.  m . . 

Pickets number- . 

Plaster-rock tons. . 


6,235 

400 

8,700 

10,000 

80,000 

1, 183, 000 

12, 479, 554 

49, 650 

2,415 


Post« number.. 

Salt barrels.. 

Shingles number.  . 

Shingle- bolts cords . . 

Slabs do... 

Stucco barrels.. 

Wood cords. - 

General  merchandise tons . . 


9,768 

9,500 

5, 082, 000 

1,500 

275 

1(K) 

1,300 

2, 779 


The  above  information  -was  obtained  from  Messrs.  E.  P.  Ewer,  J.  L.  Mallorj*,  and 
the  editor  of  tlie  Times. 


C  C  13. 

IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

©riginal  estimate  for  extending?  the  piers  to  the  14-foot  curve,  with  the 

t'xeavation  of  a  (west)  river  basin  to  a  depth  of  13  feet $154, 527  17 

Additional  estimate  due  to  lowering  plane  of  reference  2fo  f^^t «..       27, 000  00 

Total  present  estimate 181,527  17 

Appropriated; 120,500  (K) 

Amount  to  be  appropriated 61, 027  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  1861-'82 40, 000  00 

The  project  for  tliis  harbor  provides  for  extending  the  piers  to  14  feet 
depth  of  water  and  dredging  to  13  feet  depth  in  the  basins.  The  addi- 
tional inside  basin  approved  of  by  the  Chief  of  Engineers,  June  7,  1877, 
added  no  more  to  the  cost  tlian  was  saved  by  the  fe.ll  in  prices  since  the 
original  estimate  was  made.  But  it  was  found  that  the  plane  of  refer- 
ence used  at  this  harbor  was  entirely  too  high,  and,  as  stated  in  my  last 
annual  report,  I  had  to  lower  it  2-^^  feet  to  bring  it  to  the  level  of  five- 
tenths  of  a  foot  above  the  low-water  of  July  and  August,  1847,  which  I  have 
adopted  now  for  all  the  harbors  under  my  charge.  During  thie  last  sum- 
mer the  water  was  frequently  only  five-tenths  of  A  foot  above  our  new  da- 
tum. This  change  in  the  pifane  of  reference  will  add  30,000  cubic  yards 
of  excavation  at  30  cents,  costing  $9,000,  and  six  cribs  at  $2,500,  costing 
$15,000,  and  $3,000  for  superintendence  and  contingencies,  or  a  total  ad- 
dition of  $27,000  to  the  original  estimate,  in  or  to  carry  out  the  piers  to  14 
feet  depth  of  water  measured  from  new  plane  of  reference. 

Operations  for  the  past  fiscal  year  have  consisted  in  the  removal  by 
the  United  States  dredge  and  hired  labor  of  3,410  cubic  yards  of  sand 
Irom  the  channel  between  the  piers,  and  the  building  and  sinking  of  two 
cribs  in  extension  of  the  north  pier,  under  contract  with  Messrs.  Knapp 
&  Gillen;  also  the  partial  refilling  of  superstructure  in  the  south  pier. 
In  April  the  river  made  a  breach  through  the  south  embankment  of  the 
west  basin.  The  work  of  repairing  this  injury  being  held  as  not  properly 
belonging  to  government,  it  was  made  by  and  at  the  cost  of  the  ^^llag6 
of  Port  Washington. 

During  the  present  season  it  is  proposed  to  build  and  sink  11  cribs 
more  or  less  in  extension  of  the  piers,  and  to  make  such  repaii'S  and  do 
such  dredging  as  the  available  funds  will  permit. 

During  the  fiscal  year  1881-'82,  it  is  contemplated  to  continue  the  pier 
extension,  with  such  dredging  between  the  piers  as  may  be  necessary  to 
open  the  harbor  for  the  local  reiiuirements  of  commerce. 
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Money  statement. 

July  I,  1H?9,  amniiiit  available W.300  00 

AnioDDt  appropriitteil  by  act  approveilJiiDe  14,  Id^O ^.000  00 

$24,300  OO 

Jiilv  1,  1@>W.  auKiuiitexpeudiHlilurinfC  fiscal  year,  Iekh  $1,^11.70  oiitstauiliiig 

Jiilyl,  1S79 4,29G  22 

Jnly  1,  leeo,  auiouiit  aviulable 2U,003  7S 

Amount  (estimafeil)  rftqiiirpd  for  completionofexisiing  project 61,027  17 

Anionnt  that  can  be  prolif  ably  expenileil  iij  fiscal  year  emliin;  June  JO,  1*^2.     40, 000  00 


Slalfmeni  tHiring  dnlaiU  ofKorkoftht  Ciiiltd  Stales  dredge  during  then 


harbori  of  Two  Hireri,  Bit. 

Smoggao 

ni».,  UNdJ'oi 

(fV,.* 

inglo 

,rr«. 

Time.     '  Qiiinliiy  lireilgeil. 

c»..r™ 

k. 

CotI  per  cnbk  yiril. 

Hail»r. 

iiii 

f 

1 

i 
t 

1        1 

1 
1 

Port  Wuhiugton 

Sas.:::::::::::: 

llo'llii!  «:»5S 
57.(1«,3  W.05e 

i 

5^' 

7MA 

»5W  13.(71  W^ 
1,W3M,33J  W 

CTf. 

;|i'":!"!S 

ToUlBUdai'iK-wBi. 

«..0;  82.8^*1, 221 

tG3 

osars  1  s.  W4  M  t^w 

2«g|    J.2B,1.13>,«'     8.88 

Averag 

eoMtpercnbicy 

ird,  8. 

Swnl 

,  worktT.B.d.j« 

lOhoo 

•.MCh. 

Kwqip  A  Gillni,  of  Rocfne,  WU . . 


Pier  rilcnaiiiii Cloaed  August  3l},18T». 


HvwefllllDK 

Price. 

Q^,i. 

Amo«.L 

t«2Hi 

m 

*S7  M 

671 

1.530  00 

Total  fet  two  crib  mibMnictiires. . 


...I    a, 271  18 
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COMMERCIAL  STATISTICS. 


Name  of  harbor,  Port  Washington,  Wis. 
-Collection  district,  Milwaukee,  Wis. 
Nearest  light-house,  Poii;  Washington,  Wis. 


Airirah  and  (Ivpartures  of  rebels  during  the  year  ending  December  31,  187U. 


No. 

398 
143 

Arrivals. 

Departures. 

Tonnajfo. 

Crews. 

7,378 
472 

No. 

398 
143 

Tonnage. 

Crews. 

4 

StAaiuf^i'S .... 

121, 400 
8,775 

121,400 

7.378 

Sailin  <^  voaaels  ....... ........................ 

8,775  '         47-J 

Total    

541 

130, 175 

7,850 

541 

130, 175        7. 8.T0 

' 

Exports  during  the  year  ending  December  31,  1879. 

Boer  ..' barrels..  1,55^0 

Brick number..  326,000 

Butter tons.-  55 

Castings do....  840 

Cheese pounds..  178,000 

Cattle number..  535 

Egflfs '...barrels..  950 

Fish packages..  2,150 

Flour barrels..  8,185 

General  merchandise tons..  100 

Hay do....  390 

Hides munber..  110 

Leather sides..  8,262 

Lime barrels..  140,000 

Malt bushels..  52,000 

Oats - do 5,509 

Plows number..  5^ 

Pork-barrels do 4,325 

Smut-machines do ....  107 

Wheat - : bushels..  83,4«0 

Stone cords..  600 

Wood - do....  510 

W^ool pounds..  13,160 


Imports  during  the  year  ending  Decetnber  31,  1871*. 

Barley..-, bushels. 

Coal .: tons. 

Coke do.. 

Corn bushels. 

General  merchandise tons. 

Laud  plaster do.. 

Lath immber . 

Lumber feet,  b.  m. 

Pig-iron tons. 

Reapers number, 

See<lers ..do.. 

Shingles do.. 

Tan-hark cords. 


8,800 

864 

210 

3,710 

430 

355 

1,000,000 

5,200,000 

870 

74 

16 

6,  COO,  000 

:f7^ 


The  above  information  was  obt4iiued  from  the  Merchants  and  Manufacturers'  Asjo- 
ciatien. 
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C  C  14. 

survey  for  harbor  of  refuge  at  entrance  to  portage  lake 

and  lake  superior  ship-canal. 

United  States  Engineer  Office, 

Mihcaujceey  Wis.,  December  15, 1879. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey 
for  harbor  of  refuge  at  entrance  to  Portage.  Lake  and  Lake  Superior 
Ship-Canal,  called  for  by  the  river  and  harbor  appropriation  act  approved 
March  3, 1879,  and  made  in  August  last  by  Mr.  L.  Y.  Schermerhorn, 
iny  assistant,  whose  report  and  map  are  appended  hereto. 

This  canal  seems  to  be  used  mainly  by  steamers,  sailing  vessels  pre- 
ferring to  go  around  Keweenaw  Point.  During  1878  only  6  sailing 
vessels  passed  through  the  canal,  while  259  steamers  and  106  tugs  passed 
through  it  in  the  same  time.  The  enti^ance  to  the  canal  is  250  feet  wide, 
with  only  12  or  13  feet  of  water  at  the  end  of  the  piers. 

There  is  nothing,  in  my  judgment,  to  justify  the  construction  of  an 
outer  harbor  of  refuge  at  this  point.  There  is  plenty  of  harbor  room 
inside,  and  the  only  difficulty  experienced  is  in  entering  the  canal.  The 
placing  of  a  breakwater  to  cover  the  head  of  the  canal  would  do  nearly 
as  much  harm  as  good,  because,  while  it  might  make  the  water  sm(y)ther^ 
it  would  cut  off  the  straight  approach  to  the  canal,  and  thus  increase 
the  difficulty  of  making  the  entrance.  The  vessel  captains,  I  under- 
stand, do  not  think  that  such  an  "improvement''  would  be  any  improve- 
ment at  all. 

The  real  need  at  this  point  is  increased  facility  for  entering  the  canaU 
This,  I  think,  can  be  most  readily  and  economically  attained  by  adopt- 
ing sotnething  like  the  plan  which  I  suggested  in  my  report  of  May  18^ 
1876,  on  Capt.  Frank  Barr's  letter  on  the  lake  harbor  works,  as  a  remedy 
for  the  evil  of  narrow  entrances  to  these  harbors.  The  piers  at  the  Port- 
age Lake  Canal  entrance  should  be  extended  about  330  feet,  so  as  ta 
reach  18  feet  water,  costing  about  $70^000;  and  the  extra  expense  of 
widening,  at  the  same  time,  the  entrance,  from  250  feet  to  400  feet,  would 
not  exceed  $5,500. 

The  widening  of  the  entrance  by  this  method  will  not,  I  think,  increase 
the  disturbance  in  the  channel,  while  it  doubles  the  ease  with  which 
vessels  can  enter  the  canal. 

The  plan  proposed  is  to  build  the  pier  extensions  not  on  the  lines  of 
the  present  piers,  but  parallel  to  and  75  feet  outside  of  them,  thus  increas- 
ing the  width  150  feet.  The  openings  between  the  heads  of  the  present 
piers  and  the  inner  ends  of  the  extentions,  averaging  50  feet,  would 
prevent  any  material  increase  in  the  disturbance  being  caused  by  the 
increasetl  width  of  the  entrance.  These  intervals  should  be  partially 
closed  with  brush  mats,  say  8  feet  thick,  which  would  prevent  the  scour- 
ing from  the  increased  velocity  of  the  waves  at  these  points,  and  would 
also  prevent  the  outside  sand  from  being  washed  into  the  channel.  The 
cost  of  these  mats  would  be  about  $1,000.  An  inexpensive  elevated 
walk  over  the  intervals  would  connect  the  present  piers  with  the  ex- 
tensions. To  guide  vessels  from  the  new  entrance  into  the  present 
narrower  channel,  there  would  be  required  a  series  of  fender-piles 
strongly  connected,  of  which  about  20  feet  of  the  inner  portion  would 
have  t«  be  solid  piling,  so  as  to  prevent  the  washing  into  the  channel  of 
the  riprap.  The  cost  of  this  fender  work  would  be  about  $9  per  linear 
foot;  or  in  all,  say,  $4,500;  which,  with  the  cost  of  the  mats  ($1,000),. 
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would  make  the  $5,500  above  mentioned  as  the  extra  expense  of  widen- 
ing the  entrance,  alDove  the  cost  of  simjily  extending  the  piers. 

This  improvement,  which,  in  my  judgment,  is  the  only  one  required  at 
the  entrance  to  ''  Portage  Lake  and  Lake  Superior  Ship-Canal,^'  it  will 
be  noticed,  is  nothing  but  an  improvement  to  the  head  of  the  canal 
already  constructed,  to  ai<?  which  the  United  States  has  already  donated 
400,000  acres  of  land.  (See  act  of  March  3, 1865,  Statutes  at  Large, 
vol.  13,  page  519,  and  act  of  Julj'  3, 1866,  Statutes  at  Large,  vol.  14, 
page  81.) 

The  act  donating  this  l^nd  to  the  State  of  Michigan  states  that  it  is 
to  aid  ^*  in  constructing  and  completing  a  harbor  and  ship-canal,''  &c., 
and  the  improvement  here  discussed  is  for  the  purpose  of  "  completing 
[said]  harbor  and  ship-canal."  The  canal  company  have  stopped  thdir 
piers  where,  at  low-water,  the  depth  is  not  over  12  feet,  whereas  the 
United  States  finds  it  necessary,  at  less  important  points,  to  extend  its 
I)ier8  to  18  feet  water. 

I  do  not  think  the  entrance  to  the  canal  can  be  said  to  be  completed 
until  the  piers  are  extended  to  a  depth  of  water  equal  to  that  which  i» 
considered  necessary  at  the  harbors  constructed  directly  by  the  United 
States.  If  this  were  done  a  great  deal  of  the  difficulty  experienced  in 
entering  the  canal  would  disappear.  It  is  not  to  be  expected  that  a 
vessel  can  be  easily  steered  in  rough  water  when  its  keel  almost  teaches 
bottoip.  This  lack  of  depth  of  water  at  the  head  of  the  canal  is,  in  my 
judgment,  the  greatest  difficulty  at  this  point,  and  the  remedy  is /or  the 
canal  company  to  complete  the  tcork,  to  aid  which  the  United  States  do- 
nated 400,000  acres  of  land. 

The  extending  the  piers  330  feet  farther,  so  as  to  insure  18  feet  of  water, 
would  place  this  entrance  on  a  footing  with  the  entrances  to  our  other 
lake  harbors.  Its  present  width  of  250  feet  is  the  same  as  that  of  the 
entrance  to  the  "  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Oanal, 
Wisconsin,"  now  being  built  by  the  United  States,  and  in  fact  is  exceeded 
by  only  one  of  all  the  harbors  in  my  charge,  namely,  Menomonee,  where 
the  width  is  due  to  i)eculiar  circumstances.  But,  as  shown  above,  an  in- 
creased width  of  150  feet,  if  desired,  could  be  attained  while  extending 
the  piers  at  an  increased  cost  of  8  per  cent. 

This  eaual  is  in  the  collection  district  of  Superior.  The  ncan'st  j>ort  of  entry  is 
Marquette,  Mich.    There  is  a  lij^ht  at  the  entrance — Portage  Lake  Ship-Canal  light. 

During  the  season  of  1878,  259  steamers,  106  tugs,  and  6  sailing  ves- 
sels passed  through  the  canal ;  an  aggregate  tonnage  of  228,689  tons. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


repokt  of  mr.  l.  y.  8chkrmerhokx,  assi8takt  enuinker. 

November  9, 1^9. 

Sir:  I  have  the  honor  of  Mubniitting  the  following  report  on  the  survey  for  the 
^*  harbor  of  refuge  at  the  entrance  to  Portage  Lake  and  Lake  Superior  Ship-Canal." 

This  canal  is  about  2  miles  in  length,  and  eonneets  the  northern  end  of  Portage  Lake 
with  Lake  Superior,  obtaining  a  water  transit  across  the  sonthern  end  of  Keweenaw 
Point,  and  permitting  the  commerce  of  the  south  shore  to  move  between  Duluth  and 
Sanlt  Ste.  Marie  uninterrupted  by  Keweenaw  Point.  This  route  saves  about  38  miles, 
and  the  dangers  and  dirticulties  of  an  outride  passage,  and  places  Houghton  and  Han- 
cock— the  principal  ports  of  the  copiM'r  district  of  Lake  Superior — in  direct  communi- 
cation with  the  south  shore  lines. 
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By  act  of  Congress,  March  3,  1865,  200,000  acres  of  land  wore  donated  by  the  United 
States  to  the  State  of  Michigan  for  the  purpose  of  aiding  the  State  in  constructing  and 
completing  a  "breakwater,  and  harbor,  and  ship-canal^'  upon  the  line  of  its  present 
location  ;  the  canal  to  be  100  feet  wide,  and  with  a  depth  of  water  not  less  than  13 
feet ;  the  same  to  bo  completed  within  2  years  from  the  passage  of  the  act.  "  When- 
ever the  State  shall  be  fully  reimbursed  ior  all  advances  made,  •  *  ♦  f,|j(,  state 
to  be  allowed  to  tax  for  the  use  of  the  canal  only  such  tolls  jis  shall  bo  sufficient  to 
pay  all  necessary  expenses  for  the  care,  charge,  and  repairs  of  the  same." 

By  act  of  Congress,  July  3,  1866,  an  additional  grant  of  200,000  acres  was  made, 
and  further  providing  that  the  land-grants  shall  inure  to  the  use  and  benefit  of  the 
Portage  Lake  and  Lake  Superior  Ship-Canal  Company.  Three  additional  years  were 
granted  for  its  completion. 

By  subsequent  acts  of  Congress  the  time  for  its  completion  was  extended  five  times. 
It  was  completed  December  f,  1873. 

In  its  location  and  general  sunoundings  it  resembles  the  Sturgeon  Bay  and  Lake 
Michigan  Ship-Canal.  The  sides  of  the  canal  are  prot-ected  by  a  cheap  and  inefficient 
sheet-pile  revetment,  which  is  now  badly  out  of  repair.  The  piers  at  its  entrance  to 
Lake  Superior  are  well  built  and  in  good  condition.  The  toll-rates  charged  by  the 
company  are  shown  by  the  appended  schedule.  The  following  statement  of  tolls  col- 
lected was  furnished  by  James  Pryor,  esq.,  canal  superintendent: 

Season  of  1874 $8,822  58 

Season  of  1875 5,756  48 

Season  of  1876 3,883  69 

Season  of  1877 4,436  60 

Season  of  1878 6,060  82 

Total  for  5  years 28,960  17 

Daring  the  season  of  1878  the  following  commerce  passed  through  the  canal : 

Tous. 

259  steamers  with  aggregate  of 218, 146 

106  tugs  with  aggregate  of 9,458 

6  sail-vessels 1,085 

Aggregate 228,689 

The  canal  company  are  obliged,  annually,  to  resort  to  dredging  to  maintain  a  depth 
of  13  feet,  and  the  general  cost  of  maintenance  probably  equals  the  revenue  derived 
from  tolls. 

Omitting  any  digcnssion  of  the  propriety  of  the  United  States  undertaking  work 
which  seems  to  properly  belong  to  the  canal  company,  I  will  proceed  to  the  detaiU  of 
a  plaii  verbally  indicated  by  yourself. 

The  present  width  at  the  entrance  between  the  piers  is  250  feet,  and  the  distance 
from  the  entrance  to  the  canal  proper  is  950  feet.  In  rough  weather  or  in  a  heavy  sea, 
vessels  are  obliged  to  make  the  entrance  under  full  headway,  otherwise  they  steer 
badly  and  are  in  danger  of  missing  it. 

The  short  distance  between  the  entrance  and  the  canal  makes  it  difficult  to  bring  a 
vessel  so  thoroughly  under  control  as  to  make  the  entrance  to  the  narrower  width  of 
the  canal  safe  or  easy.  Hence  any  work  would  hnprove  the  present  entrance  which 
safely  increased  the  width  between  the  piers,  and  at  the  same  time  gave  increased 
facilities  for  safely  entering  the  canal.  The  plan  suggested  proposes  to  accomplish 
this  by  extending  the  present  piers  for  a  distance  of  330  feet,  and  to  a  depth  of  18  feet 
of  water.  The  extension  to  be  parallel  to  the  existing  piers,  but  with  the  width  in- 
creased to  400  feet.  In  the  intervals  between  the  outer  ends  of  the  present  piers  and 
the  inner  ends  of  the  proposed  extension,  brush  mats  would  be  placed.  These  mats 
would  protect  the  bottom  from  scour  and  prevent  sand  from  being  carried  into  the 
harbor  through  the  intervals  between  the  piers.  The  height  of  the  iuats  would  be 
such  as  to  allow  the  incoming  waves  to  pass  over  them,  thereby  preventing  any  reflex 
action.  An  elevated  walk  supported  on  piles  would  bridge  the  interval  between  the 
piers. 

The  outer  ends  of  the  present  piers  to  be  connected  with  the  proposecl  extension  by 
a  double  row  of  piles  6  feet  apart  between  the  rows,  with  the  piles  in  each  row  4  feet 
apart.  The  piles  to  be  connected  by  stmts,  tie-rods,  and  longitudinal  timbers,  so  as 
to  constitute  a  substantial  fender,  against  which  vessels  might  safely  collide  and  he 
guided  into  the  narrower  entrance  at  present  existing. 

The  following  estimate  is  based  on  timber  cribs  filled  with  stone  and  heavily  rip- 
rapped.  The  14  cribs  in  extension  of  the  piers  to  be  30  feet  wide  and  from  20  to  28 
feet  Id  height : 
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ESTIMATE. 

480  linear  feet  fender  pilibg,  ^/O  piles,  at  $6 •  $1,620 

1,600  linear  feet  12"  X  12"  pine  timber,  at  25  cents 400 

9,000  feet  B.  M.  12"  X  18"  oak  timber,  at  $20 180 

16,000  pounds  screw-bolts  and  tie-rods,  at  8  cents 1, 280 

480  linear  feet  of  iron  x)rotection  to  outer  wall,  at  $1 480 

Add  10  per  cent. 396. 

$4,356 

Brush  mats  between  ends  of  existing  and  proposed  piers : 

150  cords  bnish  mats,  at  $6 900 

Add  10  per  cent 90 

990 

14  cribs  50'  X  30'  in  extension  of  piers  : 

108,000  linear  feet  12"  x  12"  pine  timber,  at  25  cents 27, 000 

160,000  pounds  U"  drift-bolts,  at  6  cents 9,600 

5, 100  cords  stone,  at  $5 25,500 

80,000  feet  B.  M.  plank,  at  $12 960 

Add  10  per  cent 6,306 

69,366 

Aggregate 74,712 

If  all  the  cribs  less  than  24  feet  in  height  were  reduced  to  a  width  of  24  feet^  the 
foregoing  estimate  would  be  changed  as  follows : 

8  cribs  in  extension  of  the  piers,  50'  by  30' ;  6  cribs  in  extension  of  the  piers,  50'  by 
24' ;  480  lineal  feet  double  fender  piling. 

Total  of  items  required  for  foregoing $64,540 

Add  10  per  cent 6,454 

Aggregate 70,994 

or  a  reduction  from  the  previous  estimate  of  $3,718.  The  piers  exposed  to  the  heavy 
seas  and  ice  of  Lake  Superior  demand  the  most  substantial  work  ;  hence  I  do  not  con- 
sider the  above  saving  commeneurate  with  the  increased  stability  of  the  wider  citbs. 
The  plan  suggested  would  require  to  be  completed  in  two  seasons,  and  the  work 
could  not  be  commenced  until  appropriations  had  been  made  which  would  be  sufficient 
to  complete  it.  After  work  had  been  commenced,  the  entrance  would  be  far  from  safe 
in  rough  weather  until  the  cribs  were  all  placed  and  the  guiding  piles  driven, 
very  respectfully,  your  obedient  servant, 

L.  Y.  SCHKRMERHORN, 

JHsistant  Engineer. 
Maj.  H.  M.  Robert, 

Corps  of  Engineers^  U,  S,  A. 


RATE  OF  TOLLS  ESTABLISHED  BY  THE  STATE  BOARD  OF  CONTROL  FOR  THE  LAKB  SU- 
PERIOR SHIP-CANAL,  RAILWAY  AND  IRON  COMPANY,  UNDER  THE  PROVISIONS  OF 
"an  act  to  PROVIDE  FOR  DETERMINING  AND  REGULATING  THE  TOLLS,"  APPROVED 
APRIL  25,    1873. 

Auditor-General's  Office, 

Lansing f  Mich.j  July  6,  1875. 

Ilesolved,  That  the  following  rate  of  tolls  shall  be  levied,  collected,  and  paid  for  the 
use  of  the  Portage  Lake  and  Lake  Superior  Ship-Canal :  Two  cents  per  ton  of  the 
vessel's  enrolled  tonnage,  each  way,  for  vessels  of  every  size  and  capacity,  using  the 
canal  for  each  trip :  Providedj  That  no  toll  or  other  charge  shall  be  collected  upon  tug- 
boats, provided  they  are  not  employed  in  carrying  freight  or  passengers,  or  upon 
vessels  of  the  United  States  engaged  in  the  public  service. 

Ralph  Ely, 
Secretary  Board  and  Auditor-General. 

Auditor-General-8  Office, 

Lansing  J  Mich.,  July  12,  1878. 

lUnoU'td,  That  from  and  after  this  date  (May  17,  1878)  the  same  tolls  that  are  now 
collected  by  the  Portage  Lake  and  River  Improvement  Company  upon  freight,  mer- 
chandise, and  passengers  paasing  through  their  imj)rovement8,  be  charged  and  col- 
lected by  the  Lake  Superior  Ship-Canal,  Railway,  and  Iron  Company  upon  all  freight, 
merchandise,  and  pas-^engcrs  passing  tlirough  their  canal  to  and  from  any  points  on 
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Portage  Lake,  Torch  Lake,  or  the  waters  thereof,  except  ou  passengers  to  aud  from 
ports  lu  the  State  of  Michigan  above  said  canal,  who  shall  be  exempt  from  tolls. 
No  tolls  shall  be  collected  on  through  passengers  and  freights. 

Ralph  Ely, 
Seo'etary  Board  of  Control. 


C  C  15. 

examination  of  bayfield  harbor,  wisconsin. 

United  States  Engineer  Office, 

Milwaukee^  Ww.,  December  13,  1879. 

Sir  :  I  have  the  honor  to  report  that,  in  compliance  with  your  instruc- 
tions, an  examination  was  made  in  August  last  of  the  harbor  at  Bay- 
tield,  Wis.,  called  for  by  the  river  and  harbor  api^ropriation  act  approved 
March  3, 1879. 

Herewith  I  transmit  the  report  and  map  of  my  assistant,  Mr.  L.  Y» 
Schermerhorn. 

This  harbor  was  reported  on  by  me  November  30,  1876,  when  I  could 
not  find  anything  requiring  imx)rovement.  I  have  the  same  report  to 
make  now. 

The  harhor  is  in  the  collection  district  of  Duluth.     The  nearest  port  of  entry  is  Du- 
liith,  Minn.    The  nearest  light-house  is  La  Pointe  light,  ^  miles  distant. 

No  commercial  statistics  have  been  collected,  as  no  improvement  is 
recommended. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 

Major  of  Engineers, 
The  Chief  of  E¥Gineers,  U.  S.  A. 


REPORT  OF   MR.    L.    Y.    SCHERMERHORN,  ASSISTANT  ENGINEER. 

Ahnepee,  Wis.,  November  8,  1879. 

Sir:  I  have  the  honor  of  submitting  the  following  report  on  the  examination  of 
Bayfield  Harbor,  Lake  Superior,  Wis. : 

The  village  and  harbor,  of  Bayfield  is  situated  on  the  south  shore  of  Lake  Superior, 
and  directly  west  of  the  Apostle  Islands. 

The  commerce  of  the  harbor  is  local  and  limited*.  It  lies  directly  on  the  route  be- 
tween the  south  shore  ports,  and  the  steamers  regularly  touch  at  the  Bayfield  dock. 

The  shore  in  the  vicinity  is  bold  and  rocky,  and  the  deep  water  extends  very  close 
to  the  shore. 

The  steamboat  dock  is  about  250  feet  in  length,  and  extends  to  about  12  feet  depth 
of  water.  By  increasing  its  length  about  100  feet  a  depth  of  18  feet  of  water  would 
be  obtained.  The  harbor  is  imder  the  lee  of  the  Apostle  Islands,  and  .is  at  all  times 
easy  and  safe  of  access^  and  does  not  require  any  artificial  protection. 

Bayfield  and  its  vicinity  is  the  ^eat  natural  harbor  of  refuge  of  Lake  Superior, 
and  in  its  deep  water  and  closely -clustering  islands  nature  seems  to  have  left  nothing 
for  the  engineer  to  do. 

Very  respectfully,  your  obedient  servant, 

L.  Y.  Schermerhorn, 

Maj.  H.  M.  Robert,  Ansisiant  Engineer^ 

Corps  of  Engineer^,   U,  S.  A, 


C  C  16. 

examination  of  ashland  harbor,  wisconsin. 

United  States  Engineer  Office, 

Milwaukee^  Wis.j  December  13, 1879. 

Sib  :  I  have  the  honor  to  submit  the  following  report  on  the  examina- 
tion of  Ashland  Harbor,  Wis.,  called  for  by  the  river  and  harbor  appro- 
priation  act  approved  March  3, 1879, 
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The  examination  was  made  in  August  last  by  Assistant  Engineer  L. 
Y.  Schermerhorn,  whose  report  and  map  of  the  same  are  herewith  sub- 
mitted. 

I  do  not  see  that  the  harbor  needs  any  improvement.  Three  years 
ago  I  examined  this  same  question,  and  could  not  then  find  any  neces- 
sity for  any  improvement  by  the  United  States. 

if  in  the  future  it  should  be  found  that  the  cut  through  the  spit  con- 
tinues to  increase  to  any  extent,  it  might  be  advisable  to  consider  the 
question  of  the  expediency  of  trying  to  stop  this  increase. 

This  harbor  is  located  in  the  collection  district  of  Duluth.    The  nearest  port  of  entry 
is  Duluth,  Minn. 

No  commercial  statistics  have  been  obtained,  as  no  improvement  is 
recommended.    The  nearest  light  is  La  Pointe  light. 
Verj'  respectfully,  your  obedient  servant, 

Henry  M.  Eobert, 

Major  of  Engineern. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF   MR.    L.   Y.    SCHERMERHORN,   ASSISTANT  ENGINEER. 

AiiNEPEE,  Wis.,  November  8,  1:879. 

Sir  :  I  have  the  honor  of  suhmitting  the  following  report  on  the  examination  of 
Ashland  harbor.  Lake  Superior,  Wis. : 

Ashland  is  directly  south  of  the  Apostle  Islands  and  at  the  southern  extremity  of 
Chequamegon  Bay,  and  is  the  present  northern  terminus  of  the  Wisconsin  Central 
Railroad. 

The  harbor  is  land-locked  on  all  sides  except  the  north,  while  even  firom  this  last 
direction  it  receives  almost  thorough  protection  from  Chequamegon  Spit  and  the 
Apostle  Islands.  4 

The  commerce  of  the  harbor  is  transacted  over  bridge  piers  and  docks  which  ex- 
tend to  a  depth  of  12  feet  of  water.  The  present  dock  of  the  Wisconsin  Central  Rail- 
road Company  is  about  1,600  feet  in  length. 

The  southern  end  of  Chequamegon  Bay  is  very  shallow,  and  the  transmitted  map, 
reduced  from  the  United  States  Lake  Survey,  seems  to  show  a  tendency  to  shoahng 
over  the  entire  south  end  of  the  bay,  which  may  in  time  require  an  extension  of  the 
docks  by  their  owners.    The  present  depth  of  water  obtained  seems  snflicient  for  the  • 
demandjs  of  commerce. 

At  the  northern  end  of  Chequamegon  Bay  is  Chequamegon  Point,  which  is  a  narrow 
sand  spit  starting  from  the  east  shore  and  extending  in  a  northwest  direction  about  7 
miles.  The  spit  is  generally  less  than  200  feet  in  width,  except  at  its  northwestern  ex- 
tremity, and  has  an  elevation  varying  from  2  to  10  feet  above  the  surface  of  the  lake. 
In  its  general  direction  it  is  exactly  on  the  prolongation  of  the  main  shore  east  of  the 
point.  The  spit  sustains  a  growth  of  dwarf  pine  and  underbrush,  except  in  two  places, 
which  are  shown  on  the  accompanying  map.  An  examination  of  the  trees  established 
the  fact  that  they  are  at  least  50  years  old.  The  bearing  of  the  above  statement  will 
be  seen  in  what  follows : 

In  1873,  during  a  severe  northerly  gale,  a  breach  was  made  by  the  sea  through  the 
spit  near  its  eastern  end.  This  breach  now  has  a  length  of  about  one-half  mile.  Since 
its  first  formation  it  has  alternately  increased  and  diminished  in  length,  but  the  pres- 
ent opening  seems  to  be  the  maximum  which  it  has  ever  attained,  and  at  the  time  of 
this  examination  seemed  to  be  increasing. 

This  breach  was  made  through  one  of  the  two  points  above  mentioned  as  having 
been  previously  destitute  of  tree  growth ;  I  infer  that  these  two  parts  of  the  spit  have 
been  denuded  of  their  vegetable  growth  by  former  breaches  of  the  sea,  the  subsequent 
action  of  the  waves  restoring  the  spit  at  some  time  during  the  last  fifty  years.  This 
leads  to  the  inference  that  llie  operations  of  nature  will  again  restore  the  present  breach 
to  its  former  condition.  The  spit  bears  evidence  of  comparatively  recent  origin,  anSl 
it  seems  fair  to  infer  that  the  causes  which  operated  in  ite  formation  will  continue  for 
its  perpetuation.  The  spit  sorves  as  a  natural  protection  to  Chequamegon  Bay,  and 
should  be  preserved  if  the  continued  action  of  the  waves  seems  to  point  to  its  ulti- 
mate destruction.  The  qut^stion  should  be  re-examined  in  the  near  future,  and  if  the 
breach  continues  inoreasinj;  in  length,  the  present  exposed  ends  of  the  breach  should 
be  protected  against  further  erosion  by  brnsii  and  stone  revetment. 
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It  is  stated  that  the  spit  near  its  eaatorn  end  has,  in  pji«fc  times,  been  artificially 
opened  for  the  pnrpose  of  moving  rafts  of  timber  from  the  h\ke  into  the  bay. 

The  spit  should  have  been  retained  a«  a  government  reservation,  and  by  that  means 
protected  against  artilieial  injnry. 

I  have  devoted  this  space  to  the  consideration  of  Chequaniegon  Point  in  connection 
with  the  examination  made,  since  it  seemed  the  only  point  to  which  the  attention  of 
the  government  was  ret^uired  in  connection  with  Ashland  Harbor. 
Very  resx)ectfully,  your  obedient  servant, 

L.    Y.    SCIIERMERHORX, 

Asavitant  Engineer. 
Maj.  H.  M.  Robert, 

CorpH  of  Engineern,  U.  S.  J, 


C  C  17. 

examination  oh!  manistique  river,  michigan. 

United  States  Enoineer  Office, 

MihcauJceej  Wis.j  December  20,  1879. 

Sir.  :  Herewith  I  have  the  honor  to  submit  a  report  and  map  of  an 
examination  of  Manistique  River,  Michigan,  called  for  by  the  river  and 
harbor  appropriation  act  approved  A^ch  3,  1879,  under  the  title 
"  Morristique  River.''  The  examination  was  made  in  November  last  by 
my  assistant,  Mr.  L.  T.  Schermerhorn. 

The  sum  of  $6,000  would  be  sufficient  for  the  necessary  dredging ; 
and  is  all  that  the  general  commercial  interests  involved  seem  to  me  to 
justify. 

Tery  respectfiilly,  your  obedient  servant, 

Henry  M.  Robert, 

Major  of  Engineers. 
The  Chief  of  Bngineers,  U.  S.  A. 


report  of  mr.  l.  y.  8chermeruorn,  assistant  engineer. 

December  20,  1879. 

Sir  :  I  have  the  houor  to  submit  the  foUowing  report  on  the  examination  of  Mania- 
tique  Harbor,  Michigan. 

In  May,  1873,  Mr.  J.  Pierpont,  United  States  assistant  engineer,  under  direction  of 
Maj.  I).  C.  Houston,  Corps  of  Engineers,  U.  S.  A.,  made  a  detailed  survey  of,  and  re- 
port on,  this  harbor.     (See  Report  of  Chief  of  Engineers,  1873,  page  254.) 

The  estimated  cost  of  its  improvement  was  $290,000,  and  the  conclusion  derived  from 
the  survey  was  **  there  are  ao  facts  tending  to  show  that  the  general  commerce  of  the 
country  will  be  beuetited  by  the  improvement  of  this  harbor.*^ 

No  appropriations  have  ever  been  made  for  its  improvement. 

Since  the  date  of  the  above  report,  the  occurrence  of  the  following  facts,  while  not 
justifying  a  radical  change  in  the  foregoing  conclusion,  might  modify  its  tenor. 

The  commercial  interests  of  Manistique  are,  as  they  were  at  the  time  of  the  previous 
report,  merged  in  the  luml>er  trade.  The  Chicago  Lumbering  Company,  owning  large 
and  valuable  areas  of  timber  land  on  the  Manistique  and  its  tributaries,  have  rebuilt 
and  enlarged  their  former  mill  near  the  river's  mouth,  so  that  it  has  a  capacity  of 
about  30,000,000  feet,  board  measure,  per  annum.  A  steam-mill,  owned  by  other  par- 
ties, has  been  recently  built  further  up  the  river.  It  has  a  capacity  of  about  10,000,000 
feet,  board  measure,  per  annum.  The  lumber  interests  ha^e  invested  about  $1,000,000 
of  capital,  of  which  $500,000  has  been  applied  to  the  mills  and  their  immediate  sur- 
roundings. 

The  Manistique  and  its  tributaries  drain  over  1,400  square  miles,  and  good  judges 
estimate  the  amount  of  line  timber,  profitably  attainable  on  this  watershed,  at 
1,500,000,000  feet,  board  measure. 

The  Chicago  Lumbering  Company  have  displayed  a  rare  and  commendable  energy 
in  their  etforts  to  improve  the  entrance  to  the  river  by  the  c#u?4tructiou  of  piers  on 
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each  side  of  the  natural  entrance,  extending  into  the  lake  to  about  the  14-foot  curve. 
The  i>ier8  are  40  feet  wide,  jiarallel,  and  350  feet  apart,  with  a  leneth  on  each  side  of 
the  entrance  of  about  1,600  feet.  The  piers  were  constructed  by  sinKin^  cribs  of  round 
timber  at  intervals  of  50  feet  apart,  filling  the  cribs  with  stoue  and  edgings ;  the  in- 
tervals between  the  several  cribs  being  tilled  with  slabs  and  edgings  only.  As  the 
work  settled  into  the  sand,  additions  were  made  to  the  height  untilsettlement  ceased. 
At  the  time  of  this  examination  the  piers  were  in  good  abgnment  and  at  a  height  of 
about  6  feet  above  the  water  surface.  The  settlement  of  the  slabs  and  edgings  has 
been  very  uniform,  and  shows  no  tendency  to  tilt  towards  the  channel.  Since  the  con- 
struction of  the  piers  the  shore  line  has  advanced  400  feet  on  the  eastern  and  200  feet 
on  the  western  side.  Upon  the  outside  the  sand^h^s  banked  well  against  the  piers,  and 
gives  no  indication  of  passing  through  into  the  harbor. 

This  season  the  Chicago  Lumbering  Company  employed  a  dredge  in  partially  re- 
moving the  sand  from  between  the  piers  and  in  dredging  out  slips  in  the  inner  harbor. 
At  the  time  of  this  examination  the  dredging  was  very  evident,  giving 'a  channel  of 
about  10  feet  in  depth  along  the  east  pier. 

Manistique  River  during  freshets  has  a  very  large  discharge,  and  previous  to  the 
construction  of  the  piers,  the  flood  currents  cut  their  way  through  the  bar  at  the  river's 
mouth,  and  gave  for  a  short  time  a  deep  entrance  to  the  inner  harbor.  Mr.  W.  B.  Col- 
well,  manager  for  the  Chicago  Lumbering  Company,  estimates  the  high-freshet  cur- 
rent at  6  miles  per  hour.  This  is  undoubtedly  overestimated  and  excessive,  but  an 
apj)rehension  of  these  currents  led  the  company  to  place  their  piers  350  feet  apart, 
fearing  that  a  less  width  would  unduly  obstruct  the  flood  discharge  and  result  in  ex- 
cessive scour.  Since  the  construction  of  the  piers  the  freshet  discnarge  has  been  un- 
usually small  and  the  scouring,  between  the  piers,  very  limited.  The  large  watershed 
of  the  Manist4que  seems  to  justify  lar^e  enough  flood  discharge  to  produce  strong 
scouring  effects  between  the  i)icrs.  This,  taken  in  connection  with  the  previous  state- 
ments as  to  their  comparatively  sand-tight  character,  seems  to  justify  the  assumption 
that  if  the  sand  was  once  removed  from  between  the  piers  that  thereafter  a  sufficient 
depth  would  be  maintained  by  natural  causes. 

The  Chicago  Lumbering  Company  have  already  expended  $20,000  on  their  improve- 
ments of  the  narbor.  Of  this  amount  about  f  15,(KK)  have  been  applied  to  the  construc- 
tion of  the  piers  and  dredging  between  them.  The  slabs  and  edgings  used  in  the  pier 
extension  were  without  value  to  the  company  for  any  other  purpose,  and  do  not  form 
an  item  in  the  fore»joing  statement  of  expenditures. 

The  removal  of  about  20,000  cubic  yards  of  sand  from  between  the  piers,  iii  connec- 
tion with  the  dredging  already  done  by 'the  company,  would  give  a  channel  150  feet  in 
width,  with  a  depth  of  about  12  feet.  This  amount  of  work  would  cost  about  $5,000. 
An  appropriation  of  this  amount  would  place  the  harbor  under  the  conservation  of  the 
Unitea  States,  and  while  testing  the  value  of  the  work  alrea<ly  done  by  private  enter- 
l)rise,  would  give  an  opportunity  for  more  detailed  observation  and  examination. 
Should  experience  demonstrate  that  the  work  already  done  is  of  value,  further  appro- 
priations might  be  judiciously  applied  in  extending  the  existing  piers,  for  a  short  dis- 
tance, with  substantial  crib-work. 

The  northern  shore  of  Lake  Michigan  from  Point  Detour  to  the  Straits  of  Mackinaw, 
a  distance  of  almost  120  miles,  presents  a  shore  line  unbroken  by  a  single  harbor  ex- 
cept the  present  entrance  to  Manistique.  Ignoring  the  local  interests  of  Ministique 
Harbor  I  believe  that  the  general  interests  of  commerce  would  justify  the  compara- 
tively small  expt^uditure  required  to  test  the  efficiency  of  the  work  already  done  by 
l)rivate  enterprise,  and  determine  the  advisability  of  further  appropriations. 

The  sawdust  and  other  mill  refuse  is  now  thrown  directly  into  the  river.  This 
quickly  settles  to  the  bottom,  and  renders  inefficient  the  general  improvement.  If 
any  appropriation  is  made  the  mill-owners  should  be  required  to  desist  from  allowing 
this  refuse  to  ])a*s  into  the  river. 

Manistique  is  located  in  the  collection  district  of  Superior, 

The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

The  nearest  light-house  is  Poverty  Island  light,  35  miles  distant  from  Manistique. 

It  was  impracticable  to  collect  commercial  statistics  at  the  time  of  this  examination ; 
they  will  be  transmitted  as  soon  as  obtained.* 
Very  respectfully,  your  o]>edient  servant, 

L.  Y.  SCHERMERHORN^ 

Asahtant  Engineer. 
Maj.  1 1.  M.  Robert, 

Corps  of  Engineers,  V.  S.  J. 

*See  report  on  Manistique  Harbor,  Mich.,  for  the  fiscal  year  ending  June  30,  1880. 
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IMPROVEMENT  OF  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND 
WAUKEGAN,  LAKE  MICHIGAN — IMPROVEMENT  OF  FOX  AND  WISCON- 
SIN  RIVEBS. 


report  of  major  i).  c.  houston,  corps  of  exoixeers,  bft.  col.,  u. 
s.  a.,  officer  ix  charge,  for  the  fiscal  year  exdixg  juxe  30, 
1880,  with  other  documexts  relatixg  to  the  works. 

United  States  Engineer  Office, 

MilicauJce€j  Wh.j  July  3, 1880. 

General  :  I  have  the  honor  to  transmit  herewith  annuar  reports  for 
the  works  in  my  charge  for  the  fiscal  year  ending  Jiii^e  30,  1880. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engine^ns,  U,  S.  A. 


D  D  I. 

improvement  of  MILWAUKEE  HARBOR,  WISCONSIN. 
CONDITION  OF  THE  WORK  JUNE  30,   1880. 

The  general  condition  of  the  work  is  good. 

A  channel  has  been  dredged,  100  feet  wide  and  18  feet  deep  at  mean 
lake-level,  from  the  river  inside  the  piers  to  the  lake.  The  total  amount 
^propriatedfor  this  harbor  by  the  government  up  to  date  is  $315,987.45, 
of  which  $50,000  was  expended  on  the  old  river  mouth,  now  closed  up. 

The  natural  channel  at  the  outlet  of  the  Milwaukee  Eiver  pre\ious 
to  its  improvement  was  never  more  than  from  60  to  75  feet  wide.  Quite 
a  large  volume  of  water  was  discharged  during  the  spring  freshets  which 
would  produce  at  such  times  a  depth  of  9  feet  of  water,  but  the  effect  of 
this  wa:^  only  temporary.  As  soon  as  the  scouring  effect  of  the  current 
of  the  freshet  was  reduced  the  bar  would  form,  over  which  there  was 
not  more  than  from  3 J  to  4  feet  of  water.  The  improvement  of- the 
natural  outlet  was  undertaken  some  time  in  the  year  1843  by  sinking 
cribs  on  the'natural  bed  of  the  lake,  out  to  the  lihe  of  10  feet  of  water, 
and  a  channel  was  dredged  between  the  piers.  In  order  to  maintain  a 
channel  of  9  feet  in  depth  a  continuous  use  of  the  dredge  was  necessary. 

The  project  for  the  improvement  of  this  harbor  by  cutting  across  the 
point  which  overlapi)ed  the  mouth  of  the  river  at  a  distance  of  3,000  feet 
north  of  the  natural  outlet  was  adopted  in  1852,  and  operations  were 
fairly  conmenced  in  1854.    This  project  contemplated  the  maintenance 

U3] 
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of  a  channel  12  feet  deep  and  of  navigable  width.  The  project  was 
modified  in  1867  with  a  view  to  providing  a  channel  200  feet  wide  and 
16  feet  deep.  Soon  after  the  artificial  channel  (now  known  as  the 
'^Straight  Out")  became  available  to  navigation,  the  natural  outlet  was 
closed  bv  shore  accretions. 

niOGRESS  DURING  FISCAL  YEAR  ENDING  JUNE  30,   1880. 

W.  H.  Hearding,  assistant  engineer,  reports  progress  as  follows : 

By  act  of  Con^jress  of  date  March  3, 1879,  the  sum  of  ^,500  was  appropriated  for  the 
improvement  of  this  liarhor.  This  sum  became  available  on  the  Istof  A^nst,  and  in 
response  to  advertisement,  proposals  wer«  received  for  dredging  between  the  harbor 
j>ier8,  and  a  contract  was  made  with  Messrs.  Starke,  Smith  Sl  Co.  to  do  the  work  for 
IDf  cents  per  cubic  yard,  that  lirm  being  the  lowest  bidder. 

The  weather  during  the  month  of  October  and  early  part  of  November  was  unfavor- 
able for  dredging  in  exposed  positions.  On  the  15tli  of  the  latter  month  the  work  was 
suspended  for  the  season. 

The  number  of  cubic  yards  of  material  excavated  was  25,452,  which  gave  an  im- 
proved channel  of  100  feet  in  width  and  13  feet  in  depth,  at  mean  lake-level,  for  the 
whole  distance  from  that  depth  of  water  in  the  lake  to  the  river  channel  inside  the 
harbor.  The  plat  of  soundings  taken  during  the  early  part  of  May,  IBsO,  shows  that 
no  change  of  importance  was  etfected  in  the  depth  of  water  in  the  channel  during  the 
winter  through  the  influence  of  storms  or  other  causes;  the  banks  on  eithej*  side  of  the 
dredged  section  renuiiiiiug  well  defined,  except  at  one  or  two  points,  where  they  were 
slightly  <legraded  by  the  wave  action.  During  last  month  the  contractors  completed 
their  contract  by  excavating  4,r)48  cubic  yards  of  material,  making  a  total  of  30,000 
cubic  vards. 

PROPOSED    APPLICATION  OF  FUNDS    AVAILABLE    FOR    EXPENDITURE 
DURING   THE  FISCAL  YEAR  ENDING*  JUNE  30,   1881. 

* 

It  is  proposed  to  widen  the  clmimel  between  the  piers  by  dredging,, 
and  to  repair  the  inner  ends  of  the  i)ier8  where  they  connect  with  pri- 
vate docks. . 

PROPOSED    APPLICATION   OF  FUNDS    ASKED    FOR   THE    FISCAL    YEAR 

ENDING  JUNE  30,   1882. 

In  my  annual  report  for  1879  I  estimated  the  average  annual  expense 
of  maintaining  this  harbor  by  pier  extension  and  dredging  at  tlO,000. 
It  is  not  possible  to  say  whether  any  pier  extension  w2l  be  necessary 
<luring  the  year  ending  June  30, 1882,  but  it  may  be,  and  as  this  is  on©^ 
of  the  most  important  harbors  on  the  lakes,  having  a  large  and  increas- 
ing commerce,  the  sum  of  $10,000  at  least  should  be  made  available  for 
its  maintenance.  The  act  of  June  14,  1880,  directs  a  survey  of  the 
bayou  south  of  the  harbor,  with  a  view  to  its  improvement.  This  work 
will  require  a  much  larger  amount. 

The  letter  of  March  17,  1879,  calling  for  annual  reports,  asks  for 
specific  information  on  certain  points,  numbered  from  1  to  10.  These 
are  given  below  in  the  same  order. 

The  present  i>lan  is  the  maintenance  of  the  channel,  and  piers  for  its 
protection. 

The  channel  will  require  periodical  dredging,  and  the  piers  will  have 
to  be  extended  from  time  to  time  to  keep  pace  with  the  gradual  shoal- 
ing caused  by  accretions  due  to  storms  and  currents  in  the  lake  and 
river.  The  timber  superstructure  will  also  have  to  be  renewed  from 
time  to  time,  or  replaced  by  stone  or  iron.  Repairs,  rendered  necessaiy 
by  collisions  and  storms,  will  also  be  required.  1  estimate  that  an 
average  yearly  expenditure  of  $10,000  will  suffice  for  the  maintenance 
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of  this  harbor.    This  is  necessarily  conjectural,  as  it  may  be  modified 
by  unforeseen  demands  and  change  of  plans. 

Amount  that  can  profitably  be  expended  during  next  "fiscal  year,  $10,000. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis. 

AmouBt  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal  year 
was  §171,847.67. 

The  general  commerce  of  the  lakes,  as  well  as  the  local  commerce,  is 
benefited  by  this  harbor. 

•    The  total  arrivals  and  departures  at  this  port  during  the  last  fiscal 
year  is  reported  by  the  United  States  collector  as  follows  : 

Number.         Tonnage. 

Arrivals,  steamers 2,474        2,073,788 

Arrivals,  sail 3,07(5  517,261 


Total  arrivals 5, 550        2, 591, 04D 


Departures,  steamers 2,500        2,099,962 

Departures,  sail 3,086  521,405 

Total  departures 5,58(3        2,621,367 

Maney  stutemenf. 

July  1,  1879,  amount  available $10,016  91 

Amount  appropriated  by  act  approved  June  14,  1880 10,  (K)0  00 

*20, 016  91 

Julv  1,  1880,  amount  expended  during  fiscal  vear 7, 755  29 

July  1,  1S80,  outstanding  liabilities .' 1,400  90 

9, 156  19 


July  1,  1880,  amount  available 10,860  72 


Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     10, 000  00 


Abstract  of  proposals  received  and  opened  August  28,  1879,  for  ^Umproving  harbor  at  Mil- 
waukee y  Wis." 


DREDGING. 


I  I  30,000  cu- 

Xomber  and  nane.  Residence.  ;    I?«?!^« 


1.  StATk,  Smith  &  Co j  Milwaukee,  Wis. 

2.  F.  M.Knapp i  Racine,  Wis 


more  or 
less. 


Perciib.  yd. 
$0  191 
21 


Total  cost 

under  each 

bid. 


$5,025 
6,800 


Contract  made  September  1,  1879,  with  Stark,  Smith  «&  Co.,  for  dredging  at  price 
given  in  their  proposal  above. 


D  D  2. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 
CONDITION  OF  THE   WORK  JUNE  30,  1880. 

The  project  for  the  improvement  of  this  harbor  was  adopted  about 
the  year  1843  aod  modified  jn  1866.    The  object  in  the  first  instance 
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•was  to  secure  a  channel  of  12  feet  of  water.  The  modification  contem- 
plated the  maintenance  of  a  channel  of  entrance  of  navigable  width, 
and  of  a  depth  not  lees  than  15  feet.  The  condition  of  the  natural  chan- 
nel is  graphically  described  by  Mr.  A.  P.  Dutton,  who  took  up  residence 
at  Racine  in  1841,  as  shown  by  the  following  extract  of  a  letter  received 
from  him,  and  which  description  is  verified  by  other  old  residents  of  the 
l>lace.    He  says : 

• 

When  I  came  to  Raciue  in  1841,  no  vessels  entered  the  harbor,  for  we  had  no  entrance 
«,t  that  time.  The  mouth  of  the  river  would  bar  u])  dating  northeastenB  so  that 
scows  drawing?  IG  or  18  inches  of  water  could  not  get  in  nor  out.  I  have  often  cro€»ed 
the  mouth  without  wetting  my  feet.  Now  and  then  the  head  of  water  in  the  river 
would  force  a  channel  5  or  6  feet  deep,  and  it  would  so  remain  for  several  days  until 
another  stomi  came  from  >he  northeast.   • 

In  1842  and  1843  piers  were  put  in  and  some  small  vessels  entered.  In  1844  and 
1845  we  claimed  to  have  quite  a  harbor,  and  larger  vessels  entered  the  port.  The 
channel  inside  might  have  averaged  100  feet  inside  the  flags,  in  some  places,  and  iu 
other  places  not  more  than  50  or  60  feet  running  from  7  to  12  feet  deep.  In  the 
spring  of  1848,  the  first  bridge  pier  was  built,  and  for  several  years  nearly  all  of  the 
steamers  and  sail-vessels  landed  at  it  on  account  of  the  harbor  not  being  accessible 
for  anything  but  small  craft.  Year  after  year  the  government  has  extended  the  piers 
and  dredged  the  channel,  until  we  can  safely  say  we  have  a  good  and  safe  harbor  to 
enter. 

• 

Eacine  now  claims  to  be  the  second  city  in  the  State  of  Wisconsin  in 
point  of  population  as  it  is  in  manufacturing  industries.  The  capital 
invested  in  manufactures  is  $4,000,000.  The  value  of  the  articles  manu- 
factured is  nearly  $7,000,000  annually.  The  employes-  engaged  in  the 
factories  are  paid  annually  about  $1,200,000. 

The  total  amount  which  has  been  appropriated  by  the  government 
for  this  harbor  up  to  date  is  $203,185. 

PROGRESS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1880. 

W.  H.  Hearding,  assistant  engineer,  reports  x>rogress  a«  follows: 

• 

At  the  date  of  rei>ort  of  June  30, 1879,  the  dredging  machine  belonging  to  the  Racine 
Dredging  Company  had  commenced  the  work  of  removing  the  raateri^  deposited  m 
the  channel  between  the  harbor  piers  during  the  previous  winter.  This  machine  was 
employed  thirty-one  and  three  quarter  days  with  the  services  of  tug-boat  and  scows  at 
the  rate  of  $65  per  day.  The  qunntity  of  material  excavated  was  13,73S  cubic  yards, 
which  made  the  cost  of  excavation  15.02  cents  per  yard.  The  channel  provided  by 
this  means  was  100  feet  wide  and  15  feet  deep  for  the  whole  length  of  the  channel 
between  the  piers,  and  out  to  the  depth  of  15  feet  of  water  in  Lake  Michigan. 

Under  the  appropriation  by  Congress  of  March  3,  1879,  the  harbor  of  Racine  re- 
ceived $6,000,  which  became  available  on  the  first  day  of  August,  and  was  applied  to 
building  superstructure  over  the  50  feet  by  30  feet  crib,  sunk  in  extension  of  the  north 
l)ier  in  1878,  and  in  building  and  sinkingan  additional  crib  in  extension  of  the  same 
l)ier.  This  work  was  done  under  the  conditions  of  a  contract  made  with  Messrs.  Knapp 
&.  Gil  I  en,  of  Racine,  of  date  September  1,  1879,  in  conformity  with  the  provifiions 
stated  in  advertisements  printed  in  the  daily  papers .  requesting  proposals  to  do  this 
work. 

From  present  indications  it  is  inferred  that  a  portion  of  the  sand  drift  by  the  wind 
will  be  arrested  by  the  fence,  which  was  built  upon  the  north  wall  of  the  north  har- 
bor pier  iu  June,  1879,  as  a  deposit  is  already  collecting  on  the  north  side  of  it. 

Upon  the  opening  of  navigation  this  year  a  recurrence  of  sedimentary  deposit  was 
found  to  have  been  made  in  the  channel,  which  prevented  the  passage  of  vessels  into 
the  harbor  when  drawing  more  than  13  feet  of  water.  About  20  per  cent,  of  this  de- 
posit was  brought  down  by  the  river  current  from  its  upper  reaches. 

niis  estimate  was  made  by  o))serving  the  proportion  of  black  alluvium  which  was 
rea<lily  distiugnislu'd  from  the  lake  sand.  As  a  large  amount  of  wheat  was  stored  in 
the  elevator,  which  was  awaiting  shipment  by  vessels,  it  was  of  great  importance  that 
the  obstruction  to  the  channel  should  be  removed  to  admit  of  the  wheat  being  advanta  • 
geously  transported  by  water  carriage.  At  the  earnest  solicitation  of  the  merchants 
-of  Racine,  the  balance  of  funds  remaining  from  the  ai)propriation  of  March  3,  1879, 
was  applied  to  dredging  iu  the  channel.  The  services  of  the  Racine  dredge  were  ob- 
ained  upon  the  same  terms  as;  in  1879,  viz,  $f>5  i>er  day  of  ten  hours,  for  (Enedge,  tn^, 
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and  scows.  The  time  worked  by  the  dredge  was  thirty  days.  The  number  of  cubic 
yards  excavated  was  12,193,  the  cost  being  15.9  cents  per  yard.  By  this  means  a 
channel  50  feet  wide  and  15  feet  deep  has  been  provided  across  the  bar  and  between 
the  harbor  piers  as  far  as  the  elevator  wharf,  and  a  fair  entrance  secured  for  the 
season  of  1880. 

PROPOSED    APPLICATION    OF   FUNDS    AVAILABLE    FOR    EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

It  is  proposed  to  expend  tliese  funds  in  extension  of  the  north  pier 
and  in  necessary  dredging  between  the  piers. 

PROPOSED    APPLICATION    OF    FUNDS    ASKED    FOR    THE    FISCAL   YEAR 

ENDING  JUNE  30,  1882. 

It  is  proposed  to  expend  these  funds  in  further  pier  extension  and 
dredging  in  the  channel. 

An  examination  of  the  harbor  last  May  revealed  a  shoal  beyond  the 
ends  of  the  piers  with  but  16  feet  of  water  where,  three  years  ago,  there 
was  a  depth  of  over  20  feet. 

The  letter  of  March  17,  1879,  calling  for  annual  reports,  asks  for  spe- 
cific information  on  certain  points  numbered  from  1  to  10.  These  are 
given  below  in  the  same  order. 

The  present  plan  is  the  maintenance  of  the  channel  and  piers  for  its 
protection.  The  channel  will  require  periodical  dredging  and  the  piers 
will  have  to  be  extended  from  time  to  time  to  keep  pace  with  the  shoal- 
ing caused  by  storms  and  the  currents  in  the  lake  and  river.  The  tim- 
ber superstructure  will  also  have  to  be  renewed  from  time  to  time  or 
replaced  by  stone  or  iron.  Repairs  rendered  necessary  by  collisions  and 
storms  will  also  be  required.  1  estimate  that  an  average  yearly  expend- 
iture of  $8,000  will  suffice  for  the  maintenance  of  this  harbor.  The 
appropriations  have  been  much  less  than  the  estimates,  and  it  has  been 
necessary  to  expend  a  considerable  sum  in  dredging.  It  is  probable 
that  the  formation  of  the  shoal  previously  referred  to  will  necessitate 
the  early  extension  of  the  piers.  The  channel  between  the  piers  should 
next  season  be  dredged  to  15  feet  for  its  full  width.  I  estimate,  there- 
fore, for  the  next  fiscal  year  the  sum  of  $14,000,  and  a  subsequent  an- 
nual expenditure  of  $8,000  for  maintenance.  The  latter  estimate  is 
necessarily  conjectural,  and  may  be  modified  by  unforeseen  demands  or 
changes  of  plan. 

Amount  that  can  profitably  be  expemled  during  the  next  fiscal  year  is  $14,000. 

Racine  is  in  the  collection  district  of  Milwaukee,  Wis.  The  nearest  port  of  entry 
is  Milwaukee,  Wis. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  was  $171,847.67. 

The  general  commerce  of  the  lakes,  as  well  as  local  commerce,  is  ben- 
efited by  this  harbor. 

The  total  arrivals  and  dci)artures  at  Racine  during  the  past  fiscal  year 
are  as  follows: 

Xo.        Tonnage. 

Arrivals  of  steamers 532        341,095 

Arrivals  of  sail  veasels im  90,986 

Total , 1,200        432,081 

Departure  of  steamers 532        342,095 

Departure  of  sail  vessels 676  92,748 

Total 1,208        434,843 
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Moncg  statement. 

Jnlyl,  l(J7y,  amount  available 810,165  11 

Amouut  apiiroiiriuted  by  aut  approved  June  14,  IdtJO 6,000  OO 

,      $i6,ir«  u 

July  1,  1880,  amount  expended  during  fiuoal  year,, 7,220  69 

July  1,  1880,  oiitatamUni;  liabilities 2,090  00 

— . 9,310    m 

July  1,  1860,  amouut  available 6,B54  22 

Amount  (estimated)  reqnired  for  oompletioii  of  oxiathig  project 14,000  0(i 

Aiuouuttliatcanbeprulitably  expuDdud  in  fietal  year  undiiig  Juut;30, 18!fi.  14,000  00 
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I.MPROVEMEST  OF  KESOSHA  HAIIBOE,  WISCONSIN. 
CONDITION  OF  THE  'WOBK  JUNE  30,  1880. 

The  project  for  the  improvement  of  this  liarbor  was  adopted  in  18t4, 
when  it  was  contemplated  to  provide  a  channel  of  12  feet  in  depth.  The 
plan  was  modi&ed  in  1867,  the  object  being  to  afi'ord  a  channel  of  en- 
trance of  navigable  width  and  of  not  less  than  15  feet  in  depth.  Before 
improvement  was  made  a  sand  beach  or  bar  covered  the  outlet,  bat  at 
times  the  water  discharged  by  Pike  Creek  and  Pike  Kiver  into  the 
basin  would  acquire  a  sufBcient  head  to  force  a  narrow  channel  across 
the  bar,  and  for  a  few  days  a  passage  was  kept  open  of  from  2  to  4  feet 
in  depth,  which  would  admit  of  small  craft  eutering,  but  the  recurrence 
of  a  northeast  storm  would  again  bar  up  the  entrance  so  that  pedes- 
trians could  walk  across  the  natural  outlet  dry  shod. 

The  commerce  of  Kenosha  is  steadily  increasing.  The  receivers  and 
sliippers  of  merchandise  estimate  the  trade  of  the  past  fiscal  year  to  be 
greater  by  25  per  cent,  than  it  was  during  the  year  previous. 

The  total  amount  appropriated  bv  the  government  for  this  harbor  up 
to  date  is  6199,307.11. 
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PROGRESS  DURING  FISCAL.  YEAR  ENDING  JUNE  30,   1880. 

Mr.  W.  H.  Hearding,  assistant  engineer,  reports  progress  as  follows : 

The  aprpropriation  of  |15,000  made  by  CoDgfress  on  the  3d  dskj  of  March,  1879,  for  the 
improvemeut  of  this  harbor,  became  available  on  the  Ist  of  August.  An  advertise- 
ment was  inserted  in  the  daily  papers  requesting  bids  for  the  construction  of  one  crib, 
50  feet  in  length  and  24  feet  in  width,  to  be  placed  in  extension  of  the  north  pier  and 
for  the  building  of  superstructure  over  the  two  cribs  which  wore  sunk  in  1878  in 
extension  of  that  pier. 

Messrs. Xnapp  &  Gillen,  of  Racine,  Wis.,  being  the  lowest  bidders,  were  awarded  the 
contract,  which  was  duly  framed  and  entered  into  on  the  Ist  day  of  September,  1879. 
The  crib  was  built  to  a  height  of  16^  feet  and  sunk  upon  a  stone  foundation  on  the 
9tb  day  of  October,  and  the  superstructure  over  the  two  cribs  was  built  up  to  the 
required  height  during  the  same  month.  Both  the  crib  and  superstructure  were  well 
ballasted  with  stone.  During  the  winter  the  outer  or  east  end  of  the  crib  settled 
about  18  inches,  and  the  upper  timbers  of  the  crib  tilted  towards  the  north  9  inches. 

The  depth  of  water  in  the  channel  between  the  piers  at  the  opening  of  navigation 
this  year  was  11^  feet.  Over  the  bank  or  bar  in  front  of  the  harbor  entrance  it  was  14 
feet.  The  city  authorities  of  Kenosha  have  dredged  a  narrow  channel  midway  be- 
tween the  piers  to  a  depth  of  14  feet,  in  order  to  admit  the  passage  of  coal-laden  ves- 
sels into  the  basin. 

The  accretions  along  this  section  of  the  shore  of  Lake  Michigan  are  extensive,  and 
will  continue  to  necessitate  the  use  of  the  dredging  machine  every  year  to  a  greater 
or  less  extent.  ^ 

PROPOSED    APPLICATION    OF    FUNDS    AVAILABLE   FOR    EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

It  is  proposed  to  expend  these  funds  in  the  extension  of  the  north  pier. 

PROPOSED    APPLICATION    OF    FUNDS    ASKED    FOR  THE  FISCAL  YEAR 

ENDING  JUNE  30,  1882. 

It  is  proposed  to  expend  these  fiind^  in  extension  of  the  piers,  dredg- 
ing the  channel,  and  needed  repairs. 

The  letter  of  March  17, 1879,  calling  for  annual  reports,  asks  for  spe- 
cific information  on  certain  points  numbered  from  1  to  10.  These  are 
given  below  in  the  same  order. 

The  present  plan  is  the  maintenance  of  the  channel  and  piers  for  its 
protection.  The  channel  will  require  periodical  dredging,  and  the  piers 
will  have  to  be  extended  from  time  to  time  to  keep  pace  witii  the  shoaling 
caused  by  storms  and  the  currents  in  the  lake  and  river.  The  timber 
superstructure  will  also  have  to  be  renewed  from  time  to  time,  or  replaced 
by  stone  or  iron. 

Bepairs  rendered  necessary  by  collisions  and  storms  will  also  be  re- 
quired. 

I  estimate  that  an  average  yearly  expenditure  of  $8,000  will  suffice 
for  the  maintenance  of  this  harbor. 

It  is  important  that  the  extension  of  the  north  pier,  recommended  in 
my  annusd  report  for  1877,  be  completed  at  an  early  day.  I  estimate, 
therefore,  for  the  next  fiscal  year  the  sum  of  $14,000,  and  a  subsequent 
annual  expenditure  of  $8,000  for  maintenance.  This  latter  estimate  is 
necessarily  conjectural,  and  may  be  modified  by  unforeseen  demands  or 
changes  or  plan. 

The  amount  that  can  be  proHtablj  expended  dnriug  the  next  fiscal  year  is  $14,000. 

Kenosha  is  situated  in  the  coUection  district  of  Milwaukee,  Wis.  The  nearest  port 
of  entry  is  Milwaukee,  Wis. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  was  $171,847.67. 

The  general  commerce  of  the  lakes,  as  well  as  the  local  commerce,  is 
benefited  by  this  harbor. 
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The  nnmber  of  vessels  arriving  aiid  departing  from  tliis  port  for  tbe 
past  fiscal  year  is  reported  as  foUows : 

No.      Tmaagr. 

Aixivala 237       30,149 

Departures 341       30.533 

Boats  having  coasting  or  tlirongli  manifests  do  not  report  here,  althonghthey  often 
atop  and  discharge  and  take  on  parts  of  their  cargo.     They  are  not  included  in  thu 

M<yney  sUttemmt. 

July  1,  1379,  amount  available $7,083  89 

Amount  appropriated  by  act  approveilJune  14,  1880 5,000  00 

112, 0S3  82 

July  1,  1S60,  amount  expended  during  llscal  year 5,437  GU 

July  1,  1880,  amount  available 6,646  IC 

Amount  (eatimatod^  required  for  completion  of  existing  project...... 69,000  00 

Amount  that  can  be  profitably  espeudedinfiscalyeareiiding  June30,1882.     14,01)0  00 
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D  D4. 

IMI'ROVEJIEST  or  ILVEIIOE  AT  WAUKEGAS,  ILLINOIS. 

The  river  and  harbor  act  approved  June  14, 1880,  appropriat«d  for 
harbor  at  Waukegau,  111.,  $15,000: 

Provided,  Tliat  this  sum  shall  not  beoipcnded  until  a  Board  of  thrfieEngineen  shall 
have  been  convened  and  Beleeted  the  site,  and  until  the  same  and  a  free  nght  of  way 
to  all  points  of  the  harbor  shall  have  been  transferred  ur  reliuiniished,  froe  of  cost,  to 
the  L'iiiti:;d  Slates. 

HISTORY   OP   THE  WORK. 

In  1852  an  appropriation  of  SIS^OOO  was  made  for  the  "improvement 
of  the  harbor  and  breakwater  at  W aukegan,  HI."  There  was  no  harbor 
■whatever  there  at  that  time,  and  the  commerce  was  carried  on  from 
bridge  piers  or  wharves  in  the  open  lake. 

The  plan  adopted  was  a  breakwater  parallel  to  the  shore  m  20  feet  of 
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water,  placed  opposite  the  heads  of  two  of  the  bridge  piers,  so  that  ves- 
sels coiild  lie  at  the  latter  in  rough  weather.  One  crib,  30  feet  long  and 
25  feet  wide,  was  placed  in  position,  but  afterwards  carried  away  by  a 
storm.  Whether  the  crib  was  property  filled  with  stone  is  not  known. 
The  work  was  then  abandoned.  In  1872  I  had  an  examination  made 
with  reference  to  constructing  a  harbor  at  this  point,  iu  pursuance  of 
the  river  and  harbor  act  of  June  10, 1872.  I  submitted  a  plan  for  an 
outside  harbor  by  inclosing  a  portion  of  the  lake  by  a  breakwater  and 
piers.  The  breakwater  was  placed  in  24  feet  of  water.  My  report  on 
that  examination  is  printed  in  the  Report  of  the  Chief  of  Engineers  for 
1873,  page  247.    No  action  was  taken  on  that  report. 

The  river  and  harbor  act  approved  March  3, 1879,  directed  another 
survey  of  "  Waukegan  Harbor,  Illinois."  The  subject  of  outside  harbor 
ha^ing  been  discussed  in  my  former  report,  I  directed  my  attention  to 
the  remaining  possibilities  of  making  a  harbor  at  this  point.  A  survey 
was  made  in  September,  1879,  and  my  report  was  published  in  House 
Ex.  Doc.  2^0. 19,  Forty-sixth  Congress,  second  session.  The  character 
of  harbor  improvement  required  at  this  locality  for  local  commerce  is 
somewhat  different  from  that  at  other  points  on  the  great  lakes.  Most 
of  the  harbor  improvements  on  the  lakes  have  consisted  in  deepening 
the  mouths  of  streams  emptying  into  the  lake.  There  is  a  stream  emp- 
tying into  the  lake  at  Waukegan,  but  it  is  of  no  importance  for  harbor 
j)urpose8.  The  only  natural  feature  favoratle  to  a  harbor  at  Waukegan 
consists  in  the  low  ground  between  the  bluffs  on  which  the  city  is  sit- 
uated and  the  lake.  This  ground  has  but  a  slight  elevation  above  the 
lake,  is  composed  of  sand,  and  in  it  an  artificial  basin  of  any  desired 
extent  could  be  easily  excavated  by  dredging.  There  is  a  bayou  of  little 
depth,  known  as  Little  Dead  River,  running  through  this  low  ground 
parallel  to  the  lake.  This  bayou  is  filled  with  surface  water  and  by  per- 
colation of  lake  water  through  the  san3.  At  times  it  discharges  into 
the  lake.  With  a  view  of  eventually  utilizing  this  bayou  for  an  interior 
basin  for  harbor  purposes,  I  located  the  proposed  harbor  at  its  mouth. 

The  objects  sought  to  be  accomplished  by  the  proposed  harbor  were 
as  follows :  1st.  To  provide,  at  a  minimum  cost,  a  small  harbor  to  meet 
the  immediate  wants  of  commerce  at  this  locality.  2d.  To  so  locate  it 
that  its  capacity  could  be  readily  enlarged  from  time  to  time  by  driedg- 
ing  through  the  inlet  and  excavating  a  basin  in  the  low  ground.  This 
work  to  be  done  as  called  for  by  the  necessities  of  commerce.  3d.  To 
provide  a  harbor  which  would  afford  the  nece^ssary  protection  for  the 
appliances  and  materials  for  the  construction  of  a  large  harbor  of  refuge, 
should  one  ever  be  made,  as  had  been  frequently  suggested,  at  this  locality. 

The  location  at  the  mouth  of  Little  Dead  River  was  selected  because 
the  amount  of  excavation  to  reach  the  interior  basin  would  be  a  mininum 
at  that  point. 

The  citizens  of  Waukegan  objected  to  the  location  as  being  inconve- 
nient (the  mouth  of  Little  Dead  River  being  3,400  feet  north  of  the  foot 
of  Washington  street,  the  principal  street  of  the  city  leading  to  the  lake) 
and  invohing  the  making  of  a  road  to  the  harbor. 

PROPOSED    APPLICATION    OF    FUNDS   AVAILABLE    FOR    EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JTUKE  30,   1881. 

As  soon  as  th6  location  of  harbor  is  decided  on  it  is  proposed  to  apply 
the  available  funds  to  constructing  a  portion  of  the  north  pier,  com- 
mencing at  the  shore  line. 
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PROPOSED    APPLICATION    OF    FUNDS    ASKED    FOR    THE   FISCAL    YEAR 

ENDING  JUNE  30,   1882. 

It  is  proposed  to  apply  these  funds  to  the  construction  of  piers  and 
dredging,  in  accordance  with  the  plan  adopted. 

The  letter  of  March  17, 1879,  calling  for  annual  reports,  asks  for  spe- 
cific statements  on  certain  points,  numbered  from  1  to  10.  These  are 
given  below  in  the  same  order  as  far  as  applicable  to  this  work. 

The  plan  proposed  is  the  inclosing  of  a  small  basin  in  the  lake  by  two 
piers  projecting  from  the  shore,  similar  to  that  proposed  in  my  report  on 
survey  of  Waukegan  Harbor  dated  October  30, 1879. 

The  exact  plan  cannot  be  made  until  after  the  location  of  the  harbor 
is  decided  on. 

The  original  estimated  cost  asgiveu  iu  tlie  above  mentioned  report  is $110, 000 

Amount  since  appropriated 15,000 

.  Amount  that  can  be  i^rofitably  expended  during  next  fiscal  year 50, 000 

The  nearest  collection  district  is  Chicago,  111.    The  nearest  port  of  entry  is  Chicago, 
111. 

There  being  now  no  harbor  facilities  at  this  point,  except  one  bridge 
pier  in  the  open  lake,  very  little  commerce  is  carried  on  by  water.  It  is 
believed  that  as  soon  as  a  harbor  is  made  where  vessels  can  lie  in  safety 
while  in  port,  a  large  business  now  done  by  railroad  will  be  done  by  ves- 
sels, and  that  considerable  business  will  be  developed  which  does  not 
now  exist,  owing  to  the  want  of  a  harbor. 

^  Money  statement. 

Amount  appropriated  by  act  ai>proved  June  14,  1880 $15, 000  00 

July  1,  1880,  amount  available...; 15,000  00 

Amount  (estimated)  required  for  completion  of  existing  project J^,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1882.     50, 000. 00 


survey  of  avaukegan  harbor,  illinois. 

United  States  Engineer  Office, 

MilwaukeCj  ^Yis,J  Octbber  30, 1879. 

General  :  I  have  the  honor  to  transmit  herewith  a  report  of  Mr.  W. 
n.  Heardiug,  assistant  engineer,  on  a  survey  of  Waukegan  Harbor, 
made  in  pursuance  of  the  act  of  Congress  making  appropriations  for 
rivers  and  harbors,  approved  March  3,  1879. 

An  appropriation  for  the  "  improvement  of  the  harbor  and  break- 
water at  Waukegan  ^  of  $15,000  was  made  by  the  harbor  and  river  act 
approved  August  30, 1852.  Work  was  commenced  on  the  construction 
of  a  breakwater  to  cover  the  heads  of  the  bridge  piers  in  the  lake. 
One  crib,  30  feet  long  and  25  feet  wide,  was  placed  in  position  but  after- 
wards carried  away  by  storm.    Since  then  nothing  has  been  done. 

An  examination  or  survey  was  directed  at  this  point  by  the  harbor 
and  river  act  approved  June  10, 1872.  I  made  a  report  on  this  exam- 
ination (see  Report  of  Chief  of  Engineers  for  1873,  p.  247).  As  I  then 
stated,  there  is  no  natural  harbor  at  this  point.  The  commerce  of  the 
place  has  always  been  carried  on  from  bridge  piers  in  the  open  IfJce. 
The  local  commerce  did  not  at  that  time  appear  to  warrant  any  expend- 
iture by  the  government  for  harbor  purposes,  and  a  plan  was  submitted 
for  a  harbor  of  refuge  by  inclosing  a  portion  of  the  lake  by  a  breakwater 
and  piers. 
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As  preliminary  to  the  construction  of  this  harbor  it  was  proposed  to 
improve  the  mouth  of  the  river,  at  a  cost  of  about  $75,000,  in  order  to 
afford  a  protection  for  constructing  cribs  for  the  breakwater.  Such  a 
harbor  would,  it  was  supposed,  also  meet  the  local  wants  of  the  place. 
A  further  examination  of  the  locality  has  been  made  this  season  and  a 
more  thorough  investigation  of  the  subject,  owing  to  the  interest  which 
has  been  manifested  by  the  citizens. 

The  chart  of  the  coast  of  Lake  Michigan  by  the  United  States  Lake 
Sutvey  in  the  vicinity,  recently  published,  has  been  of  great  assistance. 

These  examinations  have  resulted  in  a  modification  of  the  former 
plan,  and  one  is  now  submitted  which  will  meet  all  the  present  wants 
of  local  commerce  and  afford  a  harbor  of  refuge  for  a  large  class  of 
vessels  drawing  not  more  than  10  feet  of  water. 

This  plan  will  admit  of  enlargement  as  the  future  demands  of  com- 
merce may  require,  and  it  will  also  furnish  the  necessary  protection  for 
the  construction  or  an  outer  harbor  of  large  size,  should  one  be  made  at 
this  locaHty.  The  plan  consists  of  two  piers  extending  from  the  shore 
into  the  lake,  as  shown  in  the  accompanying  plan. 

A  basin  is  thus  formed,  having  an  area  of  16  acres,  and  a  dock  front 
of  1,260  feet,  protected  from  storms  from  all  directions.  The  basin  is  to 
be  excavated  to  a  depth  of  12  feet,  and  the  shore  line  docked  to  prevent 
the  washing  of  the  bank  and  to  afford  a  landing  place.  The  location 
selected  for  this  harbor  is  opposite  the  mouth  of  what  is  called  Little 
Dead  Kiver,  a  bayou  of  little  depth  running  parallel  to  the  shore  for  a 
distance  of  about  8,000  feet  in  high-water,  and  which,  at  times,  dis- 
charges through  the  inlet.  The  land  between  the  shore  line  and  the 
bluflfe  on  which  the  town  of  Waukegan  is  located  is  a  low,  sandy  plain. 

The  capacity  of  the  harbor  can  be  enlarged  at  any  time  in  the  ftiture 
by  dredging  through  the  inlet  and  excavating  a  basin  iii  the  low  ground. 
This  can  he  done  to  any  extent  required.  A  proposed  line  of  this 
dredging  is  shown  by  the  dotted  lines.  Should  an  increased  depth  of 
water  be  needed,  it  is  only  necessary  to  extend  the  piers  (see  dotted 
lines)  and  dredge  between  them  to  the  required  depth. 

It  is  proposed  to  construct  the  piers  inclosing  the  harbor  of  two  rows 
of  piles  filled  in  between  with  stone  in  the  following  manner : 

1.  Two  rows  of  piles  12  feet  apar^  on  the  inside ;  to  be  driven  close 
and  24  feet  below  water-level.  Outer  row  of  piles  12''  x  12''  square 
timber ;  inner  harbor  row  8"  x  12"  pine. 

2.  On  the  pier  side  of  the  inner  row,  drive  2  rows  of  close  piling  (pine) 
3"  thick  (each  row),  16  feet  below  water-surface. 

3.  All  piles  to  be  driven  by  the  water-jet  system  or  steam  hammer  so 
as  to  make  the  inside  row  sand-tight. 

4.  The  two  rows  of  piles  to  be  bound  together  by  oak  wales  connected 
by  iron  tie-rods.  The  wales  to  be  10"  x  10",  20  feet  long,  and  each  pair 
connected  by  3  rods  IJ  inches  in  diameter,  placed  8  feet  apart.  The 
rods  to  be  8lipi>ed  down  through  narrow  slits  cut  in  the  piling,  and  the 
wales  forced  a  foot  or  more  under  water. 

5.  The  space  between  piles  to  be  filled  with  stone. 

A  plan  and  section  of  the  pier  is  submitted  herewith  and  also  a  trac- 
ing, showing  survey  of  locality  and  proposed  harbor. 

The  estimated  cost  of  the  work  is  $110,000.  (See  accompanying  re- 
port of  Mr.  Heardiug.)  General  Orders  No.  2,  Headquarters  Corps  of 
Engineers,  dated  March  15, 1879,  calls  for,  as  required  by  law,  '^  full 
statements  of  all  existing  facts  tending  to  show  to  what  extent  the  gen- 
eral commerce  of  the  country  will  be  promoted  by  the  Several  works  of 
improvement  contemplated  by  such  examinations  and  surveys,  to  the 
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end  that  public  moDcys  shall  uot  be  applied  excepting  where  such  im- 
provements shall  tend  to  subserve  the  general  commercial  and  naviga- 
tion interests  of  the  United  States  "  (joint  resolution  of  Congress  of 
July  27, 1867) ;  also  ^^  the  amount  of  tonnage  or  commercial  business 
during  the  previous  year  at  each  point,  together  with  such  other  facts  as 
bear  on  the  question  of  the  proposed  improvement.''  All  the  obtainable 
facts  bearing  on  the  subject  are  giveh  in  Mr.  Hearding's  report.    . 

A  harbor  here  would  also  furnish  an  excellent  life-saving  station  at  an 
important  point,  there  being  no  harbor  between  Kenosha  and  Chicago, 
a  distance  of  52  miles. 

Should  an  appropriation  be  made  for  this  harbor,  it  should  be  on  con- 
dition that  the  local  authority  provide  a  free  right  of  way  to  all  points 
of  the  harbor,  for  the  government  and  the  general  public,  and  that  the 
government  shall  be  at  no  expense  in  acquiring  title  or  right  to  use  of 
any  land  required  for  the  construction  or  use  of  the  harbor. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineer H^  U.  S.  A. 


kkpokt  of  mr.  w.  ii.  iikardixg,  assistant  exgixeer. 

United  States  Engineer  Office, 

MilwaukeCj  September  29,  1829. 

Sir  :  In  pursuance  of  your  order,  I  have  the  honor  to  state  that  in  the  early  part  of 
tlio  present  month  I  proceeded  to  Waukegan,  111.,  and  made  a  survey  of  a  section  of 
Lake  Michigan  and  shore  in  front  of  the  city  of  Waukegan,  a  plat  of  which  I  here- 
with respectfully  submit  for  guidance  in  determining  the  selection  of  a  site  for  oon- 
structin^  a  harbor  at  that  point,  which  w  ill  best  subserve  the  wants  of  the  local  coni- 
mercial  interests  of  the  place,  and  also  be  capable  of  bein^  rendered  an  important 
factor  in  ftiture  operations,  should  it  be  considered  essential  to  the  interests  of  t^e 
general  commerce  of  the  lakes,  to  construct  a  harbor  of  refbge  at  that  point.  Har- 
ing  in  Wew  the  probability  of  such  future  necessity,  and  a  due  consideration  of  the 
physical  characteristics  of  the  locality,  together  with  an  economic  aprplication  of  soch 
funds  as  may  be  hereafter  made  availab]p  for  the  proposed  project,  it  is  evident  that 
the  minimum  quantity  of  excavation  would  be  obtained  by  commencing  snch  a  pro- 
ject in  front  of  the  mouth  of  the  bayou  which  is  known  as  the  Little  Dead  Rirer, 
provided  the  construction  of  ah  interior  basin  should  be  decided  upon  as  necessary  to 
the  protection  of  general  commerce. 

The  grounds  upon  which  such  assumption  is  based,  are  first,  the  general  contonr 
of  the  surface,  a  mean  level  of  which  is  shown  by  the  lines  of  levels  taken,  to  be  at 
about  the  plane  of  the  present  low-water  level  of  the  lake,  which  is  1.3  feet  lower 
than  it  was  during  the  season  of  navigation  in  1878 ;  and  secondly,  the  construction 
of  such  an  interior  basin,  westward  of  the  mouth  of  the  bayou,  would  in  no  wise  in- 
terfere with  any  personal  interest,  the  proposed  sit«  not  being  at  the  present  time 
utilized,  and  consequently  of  no  i^resent  monetary  value.  The  creek  wnich  divides 
the  southern  from  the  northern  section  of  the  city  is  insignificant,  and  has  no  impor- 
tant bearing  upon  the  selection  of  a  site,  as  the  flat  in  the  vicinity  of  its  debouch  is 
contracted  and  is  built  over  to  a  great  extent ;  moreover  the  lake  bed  in  front  of  the 
creek  is  not  comprised  of  as  favorable  a  character  of  material  for  excavation  as  that 
in  front  of  the  bayou. 

The  distance  from  the  shore  line  in  front  of  the  bayou  to  the  line  of  12  feet  of  water, 
upon  a  due  east  course  (present  stage),  is  1,100  feet ;  to  the  line  of  18  feet  of  water  it 
is  2,100  feet. 

A  well  from  which  the  water  is  obtained  for  supplying  the  locomotives  of  the 
Chicago  and  Northwestern  Kailroad  Company  is  situated  near  and  to  the  westward 
of  this  point  upon  the  line  of  the  railroad,  the  ground  being  about  5  feet  above  lake 
level. 

This  well  was  bc^d  to  a  depth  of  20  feet,  the  upper  stratum,  17  feet  in  thickness, 
being  an  accretion  of  sand  and  gravel,  and  the  lower  3  feet  into  a  substratum  of  blue 
clay. 


APPENDIX   DD.  1945 

1  li'ariietl,  from  wiiat  I  considered  reliable  authority,  that  wells  liave  been  bored  in 
thi8  vicinity  to  a  depth  of  40  feet  in  the'  blue  clay.  This  testimony  would  show  that 
no  apxirehcusious  need  be  anticipated  of  finding  a  rock  formation  as  near  the  lake 
level  as  excavation  would  be  required  in  carrying  out  the  proposed  project.  The 
whole  flat  in  front  of  the  iace  of  the  plateau  has  evidently  been  formed  by  the  succes- 
sive growths  of  shore  accretions.  I  made  an  attempt  to  verify  this  apparent  certainty 
by  boring,  but  the  only  available  apparatus  I  had  at  command  was  unsuited  to  the 
purpose,  and  broke  at  a  depth  of  6^  feet  below  the  lake  level.  From  the  evidence 
above  cited  and  my  own  personal  convictions  concerning  the  character  of  the  material 
necessary  to  be  removed  in  effecting  the  proposed  improvement,  I  considered  it  un- 
necessary to  pursue  this  portion  of  the  subject  further. 

The  plan  which  you  proposed,  and  which  is  shown  upon  the  map,  of  first  construct- 
ing a  small  harbor  immediately  outside  the  shore-line  impresses  me  most  favorably, 
for  it  couhl  be  built  at  a  comx)aratively  small  cost,  and  would  be  of  a  capacity 
sufficiently  large  to  meet  the  requiretuent  of  the  present  local  commerce,  and  also  if  a 
harbor  of  refuge  for  the  general  commerce  of  the  lakes  is  decided  to  be  necessary  at 
this  point,  such  a  preliminary  harbor  would  be  of  the  greatest  service  in  protecting 
the  cribs  while  in  process  of  construction  for  the  formation  of  a  breakwater,  or  it 
would  form  a  prominent  adjunct  to  the  construction  of  an  inner  harbor  ;  in  fact  some 
such  shelter  as  it  would  alibrd  would  be  absolutely  necessary  to  tlio  commencement 
cf  any  project  of  the  kind  upon  this  exposed  coast. 

From  the  information  I  obtained  during  the  time  I  was  engaged  in  making  the  sur- 
vey, I  infer  that  the  prosperity  of  the  city  is  on  the  decline,  through  the  lack  of  facili- 
ties for  conducting  the  business  which  naturally  belongs  to  it. 

Its  position  entitles  it  to  a  share  of  the  business  of  the  fertile  country  which  adjoins 
it  on  the  westward,  and  which  it  is  asserted  is  diverted  from  its  natural  course  by  the 
lines  of  road  which  cross  this  section  of  country  which  should  naturally  contribute 
to  the  business  of  the  place.  Waukegan  is  situated  at  a  distance  of  35  miles  to  the 
northwanl  of  Chicago,  and  48  mile^  to  the  southward  of  Milwaukee,  but  I  am  in- 
formed that  the  cost  of  transporting  fieight  by  the  Chicago  and  Northwestern  Railroad 
is  greater  from  Chicago  to  Waukegan  than  it  is  all  the  way  through  from  Chicago 
to  Milwaukee.  The  cause  of  this  apparent  anomaly  is  obvious,  .'fiie  daily  lines  of 
steamers  which  leave  Chicago  for  Milwaukee  and  other  points  come  into  fair  com- 
petition with  the  railroad  interests  and  the  rates  of  tarin  are  governed  thereby,  but 
as  no  accommodation  is  offered  to  vessels  or  steamers  at  Waukegan.  the  transportation 
of  almost  all  articles  of  merchandise  required  for  the  trade  of  the  place  is  monopolized 
by  the  Chicago  and  Northwestern  Railroad.  There  were  formerly  two  or  three  bridge 
piers  which  could  be  approached  in  fair  weather  by  vessels  of  light  draught,  and  over 
which  quite  extensive  shipments  of  grain  were  conducted,  but  the  construction  of  the 
railroad  and  the  increased  draught  of  vessels  of  more  recent  build  have  rendered  the 
meager  facilities  for  doing  that  class  of  busiiiess  of  but  little  value.  There  is  yet  one 
bridge  pier  in  fair  condition  remaining,  which  is  solely  used  by  its  proprietors  for  the 
receipt  and  transmission  of  lumber,  and  to  which  vessels  drawing  not  more  than  7 
feet  of  water  can  approach  in  fair  weather. 

As  an  illustration  of  the  disadvantage  at  which  Waukegan  is  placed,  it  may  not  be 
improper  to  narrate  a  circumstance  which  occurred  dunng  the  past  summer.  The 
proprietor  of  the  hotel  where  I  stopped  was  notified  to  prepare  himself  to  entertain  a 
large  party  of  excursionists  on  the  ensuing  day,  which  notice  he  accordingly  acted 
upon. 

A  steamer,  drawing  7\  feet  cf  water,  with  400  persons  on  board,  arrived  off  Waukegan 
at  the  appointed  time,  but  owing  to  the  shallowness  of  the  water  alongside  the  pier 
the  passengers  were  unable  to  effect  a  landing,  although  the  lake  was  calm,  and  the 
entertainment  provided  by  the  hotel  proprietor  was  left  upon  his  hands. 

Although  the  lack  of  facilities  above  stated  militates  seriously  against  the  continu- 
ous prosperity  of  the  place,  it  will  be  seen  from  the  following  statement,  kindly  fur- 
nished by  Mr.  H.  Whitney^  county  surveyoi:,  that  the  partial  paralysis  produced  thereby 
has  not  so  far  reduced  its  importance  as  to  render  it  insignificant.  He  says  the  number 
of  business  establishments  is  86.  The  lumber,  coal,  merchandise,  and  manufactures 
annually  sold  are  to  the  value  of  $1,100,000. 

The  wind-mill  and  pump  factories  sell  yearly  $75,000  of  those  articles.  There  are  4 
wagon-factories  in  operation ;  3  tanneries,  which  have  used  1,500  cords  of  hemlock  bark 
since  April  last ;  1  scale  factory ;  2  planing  mills ;  I  iron  foundry  ;  I  plow  factory  :  1 
woolen  mill ;  3  breweries ;  6  harness  shops ;  2  brick  yards ;  3  lumber  yards ;  besides 
blacksmiths ;  cooper's  shops,  gunsmiths,  &c.  About  4,000  tons  of  coal  are  shipped  by 
railroad  to  this  place  and  consumed  annually.  It  is  estimated  that  an  annual  saving 
of  $4,000  on  the  freight  of  this  commodity  alone  would  be  effected,  if  it  could  be  deliv- 
er^ by  water  transportation,  and  on  other  articles  correspondingly* 

It  is  said  that  farmers  in  the  neighborhood  resort  to  Chicago  or  Kenosha  for  lumber, 
Ac,,  in  preference  to  purchasing  the  same  at  Waukegan,  the  rates  at  which  the  mer- 
chants of  those  places  can  obtain  freights,  giving  them  an  advantage  in  prices  which 
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persons  doing  business  at  Wankegan  do  not  possoss.  It  is  further  claimed  that  wjtli 
proper  harbor  facilities  an  extensive  grain  .trade  wonld  be  re-established;  and  that 
general  commerce  would  revive. 

Tliere  are  without  doubt  valid  reasons  wliicli  commend  themselves  favorably  to  the 
consideration  of  constnicting  a  harbor  of  refuge  at  this  point,  to  which  the  following 
list  of  disasters  to  vessels  bear  evidence.  It  is  not  asserted  that  all  of  these  accidents 
would  have  beeA  prevented  had  there  been  an  available  shelter  at  hand,  but  it  is 
thought  that  a  large  amount  of  life  and  property  could  have  been  saved  through  such 
i  nstrumentality . 

Since  the  year  1852  the  following  vessels  have  been  driven  ashore  or  lost,  within  a 

distance  of  6  miles  of  Waukegau,  some   partially,  others  totally,  destroyed.    The 

schooner  C.  C.  Trowbridge  in  1853 ;  the  schooner  Kate  Richmond  in  1856 ;  the  bark  ^ 

Constitution  in  1856 ;  theT)ark  S.  F.  Gale  in  1857 ;  the  schooner  Two  Charlies  in  1857  ; 

^  the  schooner  Ostrich  in  1860  ;  the  schooner  Gazelle  in  1865 ;  the  schooner  Rob  Roy  in 

1867 ;  the  schooner  Telegraph  in ;  the  schooner  Oliver  Culver  in  1868 ;  the  schooner 

Ocean  Wave  in  1872 ;  the  schooner  Hoi)e  in  1873 ;  the  schooner  Minnie  Corbett  in  1873 ; 
the  schooner  Una  in  1878. 

The  steamer  Lady  Elgin  sunk  September  7, 18C0,  in  which  disaster  a  very  large  loss 
of  life  was  sustained.  The  steamer  Sea  Bird  burnt  April  9,  1868,  70  lives  lost ;  only  1 
saved. 

I  have  drawn  a  plan  of  the  lulo  pier  which  you  propose  for  the  protection  of  the 
harbor,  in  accordance  with  the  specifications  Vurnished ;  the  piles  to  be  driven  by 
means  of  a  water-jet,  an  estimate  of  the  cost  of  which  is  as  follows,  viz : 

FOR  A  SECTION   OF  PIER  20  FEET  IN  LENGTH. 

For  20  piles  12''  by  12"  by  30'  square  pine  timber,  7,200  feet  b.  m.,  at  |H6....  §115  20 

For  20  piles  8"  by  12"  by  30'  sawed  pine  timber,  4,800  feet,  b.  m.,  at$16 76  80 

For  40  i)lauk  3"  by  12"  by  22'.  pine,  2,640  feet,  b.  m.,  at  $14 36  96 

For  2  oak  wales  10"  by  10"  by  20',  :^33^  feet,  b.  m.,  framed  and  in  place,  at  $36.  12  00 
For  3  round  iron  rods,  1^"  diameter,  each  15'  10"  long,  nuts  and  washers,  300 

pounds,  at5i  cents 16  50 

For  22  cords  of  stone,  at  $7 154  00 

For  driving  80  piles,  square  and  sheet,  at  50  cents 40  00 

Total  estimated  cost  of  20  feet  of  pier 451  46 

Or  $22.57  iHjr  running  foot  of  pier. 

The  boundaries  of  the  proposed  harbor,  carried  to  a  depth  of  12  feet  of  water  in  the 
lake,  exclusive  of  docking  in  front  of  the  shore  line,  are  2,590  feet  in  length,  which, 
at  $22.57  per  running  foot,  equals  $58,456.30.  The  docking  reauired  in  front  of  the 
shore  line  is  1,260  feet  long,  which^  at  $^per  running  foot,  equals  $10,080. 

The  quantity  of  material  requiring  to  be  excavated  to  give  an  uniform  depth  of  12 
feet  of  water  over  the  entire  area  of  the  basin  is  228,846  cubic  yards,  which,  at  15  cents 
per  yard,  would  cost  $34,326.90. 

RECAPITULATION. 

2,59§  feet  of  pile  pier,  at  $22.57 $58,456  30 

1,260  feet  of  shore  line  to  be  docked,  at  $8 10,080  00 

228,846  cubic  yards  of  excavation,  at  15  cents 34,326  00 

102,863  20 
Contingent  expenses 7,136  80 

Total  cost  of  proposed  harbor 110,000  00 

The  above  is  respectfully  submitted  by  ygur  obedient  servant, 

W.  H.  Heardino, 

Aa^atani  JCtiginffr, 
Bvt.  Col.  D.  C.  Houston,  # 

Major  of  Engineers ^  l\  S.  ./. 


ADDENDA. 


United  States  Engineer  Office, 

Milwaukee^  Wis.y  December*  12, 1879. 

Gets'eral  :  r  have  the  honor  to  inform  you  that  I  omitted  to  state,  as 
intended,  in  my  report  on  survey  of  Waukegan  Harbor,  dated  October 
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30/ 1879,  that  the  location  of  the  proposed  harbor  as  therein  stated 
coald  be  changed  to  any  point  in  the  immediate  vicinity,  if  thought  ad- 
^i8able,  without  materially  affecting  the  cost.  I  would  respectfully  re- 
quest that  this  letter  be  appended  to  the  report. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 


D  D  5. 

IMPROVEMENT  OF  THE  FOX  AND  WISCONSIN  RIVERS. 
CONDITION   OF   THE  WORK  JUNE  30,   1880. 

Fox  River, 

The  improvements  on  the  Fox  River  from  Portage  to  Green  Bay,  a 
distance  of  160  miles,  were  purchased  by  the  government,  of  the  Green 
Bay  and  Mississippi  Canal  Company,  in  1872.  These  improvements' con- 
sisted principally  of  twenty-two  locks,  eleven  dams,  7 J  miles  of  canal, 
waste- weirs,  and  accessory  works.  The  locks  and  dams  were  of  a  tem- 
porary character  and  in  bad  condition.  With  ^ne  exception  the  locks 
were  constructed  of  rough  stone  walls,  without  mortar,  lined  with  timber 
and  plank. 

On  the  Lmcer  Fox  the  maximum  depth  for  navigation  was  not  to  ex- 
ceed 4  feet.  On  the  Upper  Fox  navigation  was  suspended  at  low- water. 
The  plan  of  improvement  contemplated  rebuilding  all  the  locks  and  dams 
except  one  lock;  the  construction  of  five  additional  locks  and  dams  on 
the  Upper  Fox,  and  deepening  and  widening  the  channel  for  6  feet 
draught.  This  included  the  making  of  a  number  of  cut-offs  on  the 
Upper  Fox,  which  is  a  very  tortuous  stream.  In  carrying  out  this  plan, 
it  was  necessary  to  make  extensive  repairs  to  the  old  work  in  the  inter- 
est of  existing  navigation  as  well  as  to  furnish  means  of  transportation 
for  materials  required  for  the  construction  of  new  works.  The  new  locks 
were  to  be  of  masonry,  laid  in  cement,  with  faces  of  cut  stone,  and  dams 
of  masonry,  or  timber  cribs  filled  with  stone.  With  the  exception  of  the 
few  miles  of  canal,  the  work  contemplated  was  almost  equivalent  to  an 
entire  neio  workj  for  although  the  existing  work  facilitated  the  operations, 
the  expense  of  repairs  and  maintenance  of  works  of  that  character  has 
been  large. 

WORK  DONE. 

Work  was  commenced  in  1873,  and  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1880,  the  following  work  has  been  done  in  carrying  out 
the  plan : 

On  the  Lower  Fox  six  new  masonry  locks  have  been  built,  replacing 
seven  of  the  old  locks ;  seven  dams,  one  of  masonry  and  six  of  crib-work 
filled  with  stone,  replacing  seven  old  dams;  the  channel  has  been  deep- 
ened so  as  to  give  over  5  feet  navigation  in  ordinary  stages.  All  of  the 
old  locks  have  been  overhauled  and  repaired  as  far  as  they  admitted  of 
it;  a  new  retaining  wall  of  solid  masonry,  800  feet  long  and  21  feet  high, 
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for  the  canal  at  Appleton  has  been  nearly  completed ;  the  canal  banks 
have  been  strengthened,  old  waste- weirs  repaired,  and  new  ones  put  in  j 
stone  has  been  quarried  and  dressed  ready  for  three  new  locks. 

On  the  Upper  Fox  five  new  masonry  locks  have  been  built  and  five 
new  dams;  four  of  these  dams  are  of  brush  and  stone,  which  method  of 
construction  was  adopted  on  account  of  the  limited  amount  of  funds 
available  at  the  time.  The  Portage  Canal,  connecting  the  two  rivers,  2J 
miles  in  length,  has  been  deepened  to  6  feet,  widened  to  75  feet,  and  the 
sides  revetted  with  timber  and  plank  secured  by  piling.  A  large  amount 
of  dredging  has  been  done  on  the  Upper  Fox.  Eleven  cut-ofb  have 
been  made  with  a  total  length  of  6  miles,  and  width  varying  from  60  to 
100  feet.  During  the  last  two  years  776,687  cubic  yards  of  material  have 
been  excavated  by  dredging  in  the  Upper  Fox.  Except  at  a  few  points 
there  is  now  3  feet  depth  of  water  throughout  the  Upper  Fox  at  low- 
water.  There  are  now  seven  dredge-boats,  belonging  to  the  work,  which 
will  be  used  for  widening  and  deepening  the  channel  to  a  depth  of  5  or 
0  feet.    Four  new  dwellings  for  lock-tenders  have  been  built. 

WORK  TO  BE  DONE. 

On  the  Lower  Fox,  rebuilding  ten  locks  and  one  dam ;  deepening  chan- 
nel to  6  feet ;  constructing  guard  gates  at  heads  of  canals  at  Menasha, 
Appjeton,  Kaukauna,  Rapid  Oroche,  and  Little  Kaukauna ;  constmot- 
ing  waste- weirs  in  dams  at  Menasha,  Little  Chute,  and  Kaukauna ;  com- 
pleting revetment  wall  of  canal  at  Appleton ;  completing  Little  Ohnte 
Lock  and  embankments ;  lengthening  Rapid  Croche  Lock ;  building  lock- 
tenders'  dwellings ;  strengthening  and  paving  canal  banks. 

On  the  Upper  Fox,  rebuilding  four  locks  at  Portage,  Governor's  Bend, 
and  MonteUo,  and  two  dams  at  Governor's  Bend  and  Montello ;  widen- 
ing canals  at  Berlin,  White  River,  Princeton,  and  Grand  River,  and  pro- 
te^ing  banks;  protecting  river  banks  where  they  are  liable  to  wash; 
dredging  channel  of  river  to  6  feet  in  depth  and  100  feet  in  width,  and 
placing  buoys  to  mark  channel ;  building  lock-tenders'  houses  at  White 
River  and  Governor's  Bend. 

WISCONSIN  RIVER. 

Xo  work  of  consequence  had  been  done  on  this  river  when  oi>erations 
were  commenced  in  1871.  The  plan  thus  far  pursued  has  been  to  im- 
prove the  natural  channel  of  the  river  by  reducing  its  width  so  as  to  in- 
crease the  depth  by  concentrating  the  force  of  the  current  in  a  narrower 
channel.  The  bed  of  the  river  being  sand,  it  yields  readily  to  this  in- 
creased force.  The  natural  channel  of  the  river  is  divided  by  humeioos 
islands,  and  in  carrying  out  the  plan  the  object  has  been,  first,  to  confine 
the  river  to  at  single  channel  and  then  to  gradually  reduce  its  width 
until  the  required  depth  should  be  attained.  This  system  was  carried 
out  up  to  1875,  when,  owing  to  expressions  of  dissatisfaction  as  to  the 
results  and  progress  of  the  work,  operations  were  confined  to  short  sec- 
tions of  the  river  looking  to  its  contraction  to  the  width  necessary  (o 
produce  the  required  depth.  Work  was  directed  to  this  end  during  the 
season  of  1875. 

In  1876  no  appropriation  was  made  until  August  14,  and  the  funds 
available  were  necessary  to  carry  on  the  works  which  had  been  com- 
menced on  the  Fox  River,  and  from  their  character  could  not  be  stopped 
without  great  loss ;  consequently  work  was  suspended  on  the  Wisconsio. 
In  1877  no  appropriation  was  made  for  rivers  and  harbors,  l^o  work 
was  done  on  the  river  in  1876  and  1877.    In  1878,  after  the  passage  of 
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the  appropriation  of  June  18,  work  was  resumed  on  the  Wisconsin,  and 
has  since  consisted  principally  in  repairs  of  dams  and  protections  of  the 
shore  from  the  abrading  action  of  the  current.  The  total  aniount  of 
work  done  on  the  river  up  to  June  30,  1880,  is  as  follows : 

157  dams ;  total  lenpfth,  76,684  feet. 
6  shore  protections ;  totallength,  5,714  feet. 
1^  523  sDags  removed. 
7, 332  leaning  trees  felled. 

This  work  is  in  two  sections:  1st,  from  Portage  to  Prairie  du  Sac;  2d, 
from  Lone  Eock  to  Boscobel ;  a  total  distance  of  50  miles. 

In  1879  the  subject  of  improving  the  Wisconsin  Elver  was  referred  to 
the  Board  of  Engineers  for  fortifications  and  for  River  and  Harbor  Im- 
provements. The  Board  made  an  examination  of  the  river  in  September^ 
1879.    A  copy  of  the  report  of  the  Board  is  forwarded  with  this  report. 

The  Board  was  called  upon  to  submit  a  report  and  plan  of  such  method 
of  improvement  as  is  contemplated  in  the  act  of  Congress  approved  July 
7,  1870,  as  follows : 

That  the  Secretary  of  War  is  hereby  authorizpd  to  adopt  for  the  improvement  of  the 
uavifi^ation  of  the  Wisconsin  River  siich  plan  as  may  be  recommended  by  the  Chief  of 
the  Bureau  of  Engineers. 

The  Board  did  not  discuss  any  other  method  than  the  one  which  is 
being  carried  out,  and  the  conclusions  arrived  at  are  as  follows : 

The  works  for  the  improvement  of  the  river,  although  ameliorating  the  navigable 
draught,  wherever  these  have  been  applied,  have  not  been  sufficiently  decisive  in  re- 
sults to  enable  the  Board  to  recommend  their  application  to  the  whole  length  of  the 
channel  without  the  aid  of  further  information. 

We  think,  therefore,  that  the  section  of  the  river  already  partially  operated  upon, 
from  Portage  for  a  length  of  about  12  miles,  should  receive  additional  wing-dams,  and 
the  width  of  the  low-water  channel  should  be  contracted  to  300  feet. 

As  this  section  has  a  slope  exceeding  somewhat  the  average,  we  think  the  results 
wiU  be  decisive,  and  if  the  channel  be  improved,  for  a  reasonable  amount,  to  an  ade- 
quate depth,  the  application  of  the  same  system  to  the  rest  of  the  river  could  be  con- 
hdently  recommended. 

While  these  works  are  under  construction,  frequent  gaugings  should  be  made  to  de- 
termine the  volume  passing  through  the  channel  at  different  stages,  say  at  Portage, 
Dekorra,  and  Skinner's  Bluffs.  Also  frequent  soundings  in  the  deej)est  pjirt  of  tlie 
channel  should  be  made  tlirough  the  improved  section  with  such  angular  measurements 
as  will  enable  the  track  followed  by  the  boat  to  be  laid  down  in  each  case  upon  the 
map.  These  soundings  should  be  refoned  to  an  absolute  datum,  by  benches  carefully 
established. 

The  estimated  cost  of  the  work  now  proposed  is  $80,000. 

Wherever  the  channel  had  been  contracted  to  300  feet  ami)le  depth 
was  found,  and  the  shoal  places  less  than  4  feet  were  found  where  it 
was  evident  the  channel  was  too  wide.  The  plan  had  not  been  com- 
pleted over  a  sufficient  length  of  river  to  actually  demonstrate  its  suc- 
cess.   This  was  due  to  the  interruption  of  the  work  above  stated. 

The  amount  of  work  required  to  contract  the  channel  to  300  feet  at 
the  upper  end  near  Portage,  gradually  widening  to  500  feet  near  the 
mouth,  is  estimated  approximately  as  follows : 

300,000  linear  feet  brush  and  stone  dams,  at  $3.25  per  foot $975,  OOO 

Can^l  from  Wisconsin  River  to  Prairie  du  Chien,  4  miles  in  length 400, 000 

The  estimated  cost  of  completing  the  improvement  of  the  Fox  and 
Wisconsin  rivers,  made  in  1874,  was — 

For  the  Fox  River |2, 668, 400 

For  the  Wisconsin 930,705 

Tot«l 3,599,105 

There  has  since  been  appropriated 1,295,000 

Leaving 2,304,105 
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All  additional  estimate  for  canal  at  mouth  of  Lake  Winnebago  of 
$140,558  was  made  in  annual  report  of  1876,  increasing  the  above 
amount  to  $2,450,663. 

It  is  evident  from  our  experience  that  the  cost  of  improving  the  Wis- 
consin will  be  much  greater  than  the  estimate,  but  the  work  on  the  Fox 
will  be  done  under  the  estimate.  The  estimate  of  $1,000,000  for  dredg- 
ing in  the  Upper  Fox  will  be  reduced  one-half  by  the  government  own- 
ing its  own  dredges. 

Navigation  being  open  on  the  Fox,  and  the  government  owning  its 
boats,  the  cost  of  transportation  of  materials  will  be  reduced  to  a  mini- 
mum. The  estimate  for  canal  from  Wisconsin  Eiver  can  also  be  redaced, 
so  that  I  think  it  safe  to  say  that  the  improvemeht  on  the  present  plan  can 
be  completed  or  made  available  at  a  cost  not  far  from  the  estimate,  pro- 
^ided  that  adequate  amounts  are  annually  appropriated.  For  the  past 
four  years  the  average  annual  appropriation  has  been  $167,500,  which 
is  evidently  inadequate  in  view  of  the  character  and  magnitude  of  the 
work. 

If  it  be  a  desirable  object  to  open  navigation  from  the  lakes  to  the 
Mississippi  by  way  of  the  Fox  and  Wisconsin  rivers,  the  amount  esti- 
mated is  a  small  sum  for  such  a  j)urpose.  That  it  was  considered  by 
Congress  a  desirable  object  is  evident  from  the  act  of  Congress  approved 
July  7, 1870,  entitled  "An  act  for  the  improvement  of  water  commnni- 
cation  between  the  Mississippi  and  Lake  Michigan  by  way  of  the  Fox 
and  Wisconsin  Rivers,^  which  provides — 

That  the  Secretary  of  War  is  hereby  authorized  to  adopt  for  the  improvement  of 
.the  navigation  of  the  Wisconsin  River  such  plan  as  may  be  recommended  by  the 
Chief  of  the  Bureau  of  Engineers. 

There  is  no  limitation  as  to  plan  or  cost.  This  act  also  provided  for 
the  purchase  from  the  Green  Bay  and  Mississippi  Canal  Company  of 
its  improvements  on  the  Fox  River,  which  involved  almost  their  entire 
reconstruction,  as  heretofore  explained. 

rROGRESS  PURING  FISCAL  YEAR  ENDING  JUNE  30,  1880. 

Fox  River. 

Lower  Fox, — Construction  of  new  lock  at  Little  Chute  to  replace  old 
first  and  second  locks;  construction  of  revetment  wall  of  Appleton 
Canal;  quarrying  and  dressing  stone  for  new  locks;  repairs  of  old 
works ;  strengthening  canal  banks ;  repairing  break  in  canal  bank  at 
Menaslia ;  construction  of  waste-weir  in  third  level,  Appleton  Canal. 

The  old  locks  reciuirc  constant  repairs  and  should  be  replaced  by  per- 
manent works. 

Upper  Fox.—ThQ.  principal  work  on  this  portion  of  the  river  during 
the  year  has  been  dredging  to  deepen  and  widen  the  channel  and  make 
cut-offs  at  the  most  diflBcult  bends.  Five  dredges  have  been  employed, 
including  one  pump-dredge.  They  worked  at  different  points  between 
Berlin  and  Governor's  Bend  Lock.  The  total  amount  of  material  exca- 
vated during  the  year  is  460,931  cubic  yards,  of  which  49,000  cubic 
yards  was  handled  twice.  The  pump-dredge  was  used  largely  in  wash- 
ing down  banks  cast  up  by  the  other  dredges. 

In  addition  to  dredging,  the  following  work  has  been  done :  The  guard- 
lock  at  Portage  has  been  thoroughly  repaired ;  the  dams  at  Eureka, 
Berlin,  White  Eiver,  and  Princeton  repaired  and  strengthened;  the  river 
cleared  of  snags,  and  all  boats,  dredges,  &c.,  repaired. 
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Wisconsin  River. 

Last  seiison,  after  July  1,  slight  repairs  were  uiiide  to  dams  between 
Portage  City  and  Wild  Cat  Blufis,  a  distance  of  12  miles,  and  three  dams 
were  extended  on  this  section,  making  a  total  extension  of  1,520  feet. 

At  the  request  of  owners  of  a  steamboat  running  from  Portage  to 
Sauk  City,  five  dams  were  built  on  a  stretch  of  2  miles  of  river  just  above 
Prairie  du  Sac,  having  a  total  length  of  4,625  feet. 

This  spring  work  was  commenced  on  the  upper  section  to'  reduce 
width  of  low-water  channel  to  300  feet,  as  recommended  by  the  Board 
of  Engineers.  One  dam  was  extended  530  feet.  Brush  and  stone  were 
collected  for  other  dams,*  when  operations  were  stopped  by  an  unusual 
flood  in  the  river,  the  water  rising  7.1  feet  above  the  zero  of  the  gauge 
at  Portage  or  7.9  feet  above  the  lowest  wat^r  on  record,  that  of  1877. 

For  further  details  in  reference  to  the  work  done  I  refer  to  the  accom- 
panying reports  of  First  Lieutenant  F.  A.  Hinman,  Corps  of  Engineers, 
and  0.  A.  Fuller,  assistant  engineer. 

PROPOSED   APPLICATION    OF    FUNDS    AVAILABLE    FOR    EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1881. 

Fox  River . 

« 

Lower  Fox. — Completing  revetment  wall  of  canal  at  Appleton;  com- 
pleting new  lock  and  embankments  at  Little  Chute ;  constructing  waste- 
weir  in  Little  Chute  Dam ;  transporting  stone  for  new  locks  to  lock  sites ; 
quarrying  and  dressing  stone  and  work  necessary  for  maintenance  of 
navigation. 

Upper  Fox, — The  dredges  will  be  employed  in  widening  and  deepen- 
ing the  channel  and  in  making  cut-oiis;  building  lock  tender's  dwelling 
at  White  Kiver;  repairing  Montello  and  Governor's  Bend  locks,  and 
work  necessary  for  maintenance  of  navigation. 

Mouth  of  Fond  du  Lac  River. 

Deepening  channel  by  dredging. 

Wisconsin  River. 

Construction  of  additional  wing-dams  for  a  distance  of  12  miles  below 
Portage,  so  as  to  reduce  the  width  of  low- water  channel  to  300  feet. 

PROPOSED    APPLICATION    OF   FUNDS    ASKED    FOR    THE    FISCAL   YEAR 

ENDING  JUNE  30,  1882. 

Continuation  of  operations  in  accordance  with  i^lan  heretofore  de- 
scribed. 

RESERVOIRS. 

The  report  of  Major  C.  J.  Allen,  Corps  of  Engineers,  on  the  subject 
of  reservoirs  on  the  headwaters  of  the  Mississippi  and  its  tributaries. 
House  Ex.  Doc.  No.  39^  Forty-sixth  Congress,  second  session,  states, 
with  reference  to  the  Wisconsin  Kiver,  that,  "  with  the  reservoirs  now 
found  practicable,  we  can  deliver,  in  round  numbers,  2,300  cubic  feet 
I)er  second  for  a  period  of  ninety  days."  His  estimated  cost  for  six  res- 
ervoirs is  $170,978.  The  estimated  cost  of  the  largest  reservoir,  that  on 
the  Wisconsin  at  Otte*  Kapids,  calculated  to  deliver  950  cubic  feet  per 
second  for  ninety  days,  is  $38,113.  These  estimates  are  exclusive  of 
land  damages,  which  it  is  thought  would  be  small. 
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The  low- water  discharge  of  the  Wisconsin  at  Portage  in  1879  was 
about  2,400  cubic  feet  per  second,  so  that  it  is  evident  that,  with  the 
channel  of  the  river  confined  as  is  now  being  done,  an  increment  of 
2,300  cubic  feet  per  second,  or  even  950  feet,  would  be  a  great  benelit  to 
navigation,  and  would  probably  reduce  the  amount  of  work  now  contem- 
plated in  improving  the  river  channel. 

I  would,  therefore,  recommend  that  so  much  of  the  appropriation 
asked  for  year  ending  June  30, 1882,  as  is  necessary,  be  made  available 
for  the  construction  of  one  or  more  reservoirs  on  the  Wisconsin  River 
as  part  of  the  improvement  of  that  river. 

The  letter  of  March  17, 1879,  calling  for  annual  report,  asks  for  spe- 
cific statements  on  certain  points  numbered  from  1  to  10.  These  are 
given  below  in  the  same  order. 

The  plan  adopted  for  this  work  is,  for  the  Fox  lliver,  slackwater  na\i- 
gation  by  dams  and  locks,  and  for  the  Wisconsin,  the  improvement  of 
the  natural  channel  of  the  river  by  means  of  wing-dams  and  dikes,  so 
as  to  reduce  the  width  of  the  river  where  necessary  at  low- water,  and  by 
thus  confining  the  current  secure  an  increase  of  depth  by  the  scouring 
action  of  the  current. 

Original  estimated  cost  of  work  as  now  bciiij^  carried  on $3, 745, 6G3  00 

Amount  ai)propriated  since  adoption  of  present  project 1, 295, 000  00 

Amount  exjiended  sincie  adoption  of  present  project,  i.  e.j  since  July  1, 

1875 1,126,390  90 

Amount,  exclusive  of  fonner  appropriations,  recpiired  for  entire  and  per- 
manent completion  of  work 2,450,663  00 

Amount  that  can  profitably  be  expended  during  next  fiscal  year  ......  500,000  00 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis. 

The  amount  of  revenue  collected  at  tli«'  nearest  port  of  entry  during  the  last  fiscal 
year  was  $171,847.67. 

The  object  of  this  i!iii)roveinent  is  to  ostablisli  a  water-route  between 
the  Upper  ^iiasissippi  and  tlie  hikes,  by  which  transportation  will  be 
clieapeneil. 

The  arguments  on  this  subject  are  fully  given  in  tlie  report  of  Major 
G.  K.  Warren,  Corps  of  Engineers,  Keport  of  Chief  of  Engineers  for  1868, 
page  357,  and  in  the  report  of  the  select  committee  on  transportation 
routes  to  the  seaboard.  United  States  Senate,  1874. 

Work  done  by  hired  labor  and  purchase  of  materials  in  open  market. 

The  amount  of  tolls  collected  during  the  year  ending  June  30, 1880,  m 
$2,72G.()8,  required  to  be  reported  annually  by  act  of  Congress  approved 
July  7,  1870. 

The  following  papers  are  submitted  with  this  report : 

No.  1.  Report,  of  lioard  of  Engineers  on  Wisconsin  River. 

No.  2.  Annual  report  of  Fii-si  Lieut.  h\  A.  Hinnian,  Corps  of  Engineers,  on  Wis- 
consin River. 

No.  3.  Annual  report  of  First  Lieut.  F.  A.  Ilinman,  Corps  of  Engineers,  on  Fox 
River,  Portage  to  head  of  Lake  Bullalo. 

No.  4.  Annual  report  of  Mr.  C.  A.  Fuller,  assistant  engineer,  on  Fox  River,  Lake 
Winnehago  to  Green  Baj'. 

Money  statement, 

July  1,  1879,  amount  available i3Sr)7,r>92  74 

Tolls  received  and  deposited  to  credit  of  appropriation*..    .        2, 771  GO 
Fuel  sold  to  officiH*s  and  deposited  to  credit  of  appropria-. . 

tion 194  00 

Amount  appropriated  by  act  approved  June  14,  1880 125, 000  00 

$385, 058  40 

July  1,  1880,  amount  «'xpend«d  dunng  fiscal  year , 211,034  63 

July  1,  18^0,  amount  available 174,623  76 
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Amount  (estimated)  required  for  completion  of  existing  project $2, 450, 663  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882 .      500, 000  00 


wisconsin   river. 

report  of  board  of  engineers. 

Office  Board  of  Engineers  for  Fortifications 
and  for  klver  and  harbor  improvement,  &c., 

Netc  Torkj  November  24, 1879. 

CrENERAL :  By  your  letter  of  September  5,  1879,  the  subject  of  the 
improvement  of  the  Wisconsin  River  was  transferred  to  this  board  with 
directions  for  it  to  be  glided  by  the  instructions  contained  in  your  let- 
ter of  January  9, 1879,  assigning  the  subject  to  the  Board  of  Engineers 
on  the  improvement  of  the  low-water  navigation  of  the  Mississippi  and 
Missouri  rivers. 

The  improvement  of  the  Wisconsin  River  was  proposed  with  a  view 
to  making  it  navigable  by  the  class  of  steamers  that  could  pass  through 
the  Upper  and  Lower  Fox,  with  which  it  is  connected  by  a  canal,  and 
tlius  to  open  a  steamboat  transportation  route  from  the  Mississippi 
River  to  Lake  Michigan. 

The  following  is  a  brief  history  of  this  work  of  improvement  by  the 
United  States  Government. 

Under  the  direction  of  General  G.  K.  Warren  a  reconnaissance  of  the 
Wisconsin  was  made  in  1866  by  Major  C.  R.  Suter,  which  showed  that 
a  thorough  survey  would  be  needed  before  plans  and  estimates  for  its 
improvement  could  be  made.  Accordingly  such  a  survey  was  made, 
August-November,  1867,  from  Portage  City  to  the  Mississippi,  and, 
April  6, 1868,  General  Warren  submitted  a  report  expressing  himself 
thus: 

From  the  present  state  of  our  investigations,  I  am  in  favor  of  an  improvement  of 
the  river  by  dams,  jetties,  revetments,  *fec.,  of  brush  and  stone,  in  connection  with 
dredging,  in  preference  to  a  canal  along  the  banks,  or  to  locks  and  dams  in  the  river* 

and  he  recommended  an  appropriation  of  $50,000  "  to  test  this  method 
of  improvement  more  fully  than  has  yet  been  done." 

In  his  annual  report  dated  August  31,  1868,  he  submitted  detailed 
estimates  for  the  improvement  of  the  river,  as  follows  : 

1.  For  improvement  of  the  natural  channel  of  the  river,  for  3  feet  navigation,  by 
means  of  a  series  of  wing-dams  and  use  of  Long's  scraper,    fistimat'e  of  cost,  $428,000. 

2.  For  4  feet  navigation  by  use  of  natural  channel,  old  beds,  and  side  canals  built 
around  shallow  portions  of  the  river.     Estimated  cost,  $3,207,0W. 

3.  For  a  canal  with  6  feet  navigation,  the  canal  to  be  built  along  the  valley,  alter- 
nating from  one  side  to  the  other  to  keep  on  most  advantageous  ground,  and  using 
the  most  convenient  places  in  the  natural  bed  of  the  river  for  crossings.  Estimate, 
^,164,000. 

The  firat  plan  he  considered  practical  to  secure  not  more  than  3  feet 
of  water,  but  thought  it  questionable  whether  it  would  meet  the  re- 
quirements of  the  country  from  which  its  business  would  be  derived. 

The  second  plan  he  considered  objectionable  on  account  of  liability  of 
change  in  the  river  during  floods,  and  of  the  large  expenditures  necessary 
to  keep  the  locks  in  repair  and  to  maintain  the  channel. 

He  gave  his  preference  to  the  third  plan  on  account  of  its  comparative 
cheapness  to  construct  and  economical  maintenance,  and  as  affording  a 
reliable  wat^r  communication. 

In  his  annual  report  of  September  20, 1869,  he  recommended  that 

123  E 
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$100,000  be  appropriated  to  test  the  practicability  of  improving  the 
navigation  by  wing  dams  before  finally  resorting  to  the  project  of  a 
canal ;  but  in  November,  1875,  five  years  after  he  was  relieved  from  the 
charge  of  this  work.  General  Warren  submitted  a  final  report,  in  which 
he  gave  his  opinion  in  the  following  words: 

It  serins  to  me,  from  what  I  liavo  presented  in  thiw  chai)tcr,  that  no  satiHfactory  iui- 
provemeiit  on  the  Wisconsin  can  bo  made  by  any  Hystem  of  contraction  and  rccrifica- 
tion. 

On  the  1st  of  June,  1870,  Col.  J.  X.  Macomb  was  placed  in  charge  of 
this  improvement.  The  act  of  Congress  of  July  10,  1870,  appropriated 
$100,000  for  the  improvement  of  this  river  by  such  plan  as  might  be 
recommended  by  the  Chief  of  Engineers. 

Col.  D.  C.  Houston  relieved  Colonel  Macomb  .of  this  work  May  5, 
1871.    Soon  after,  he  was  called  upon  for  a  project  for  the  exfienditore 
of  the  appropriation  of  $100,000  made  by  the  act  of  July  10,  1870, 
which  had  become  available.    He  was  instructed  to  confer  with  Gteneral 
Warren,  under  whose  direction  a  survey  of  the  river  had  been  made  in 
1867.    After  conference  witli  General  Warren,  Colonel  Hoaston  sub- 
mitted a  project,  dated  June  10,  1871,  for  improving  the  channel  at  the 
points  w^here  the  line  of  canal  proposed  by  General  Warren  cross^ 
the  river.    This  canal  plan  contemplated  that  boats  should  pass  from 
the  canal  into  the  river  and  again  into  the  canal  at  the  crossings.    It 
was  proi)osed  to  ascertain  by  trial  whether  the  necessary  depth  could 
be  produced  and  maintained  for  this  i)uri)08e,  and  whether  the  natural 
channel  of  the  river  itself  could  be  improved.    Colonel  Houston^s  project, 
which  contemplated  the  contraction  of  the  river  by  means  of  wing-dams 
of  brush  and  stone,  wa«  approved  June  12, 1871,  and  operations  were  at 
once  commenced  and  contiinied  during  the  season.    The  work  done  and 
results  accomplished  were  reported  December  28, 1S71  (see  Report  of 
Chief  of  Engineers  1872,  page  135).    Owing  to  the  difficulty  encoan- 
tered  in  procuring  materials  near  the  canal  crossings,  it  became  neces- 
sary to  improve  portions  of  the  river  so  that  boats  could  navigate  it. 
There  were  built  during  the  season  22  dams  at  the  upper  and  middle 
canal  crossings,  with  an  aggregate  length  of  6,621  feet,  and  at  a  total 
cost  of  $31,890.     The  total  length  of  river  over  which  these  works 
extended  w^as  about  7  miles.    Their  eli'ect  was  to  deepen  the  channel  so 
that  the  boats  used  for  transporting  materials  could  navigate  these  por- 
tions of  the  river.    Colonel  Houston  was  satisfied  from  the  season's 
w  ork  that  the  channel  of  the  river  could  be  improved  to  a  depth  of  4 
feet,  and  in  all  probability  5  feet,  and  he  so  stated  in  his  annual  reports 
In  Febniarj^  1872,  he  was  called  upon  for  a  project  for  expending  the 
balance  of  the  appropriation  "  directly  to  the  improvement  of  the  nat- 
ural channel  of  the  river."    He  submitted  a  project  for  this  puri)ose, 
which  was  approved  and  carried  out  during  the  seaso^i  of  1872.    In 
1873  an  appropriation  of  $300,000  was  made  tor  the  improvement  of  the 
Fox  and  Wisconsin  iJivers;  in  1874  one  of  $300,000,  and  in  1875  one  of 
$500,000,  for  the  same  purpose.    In  each  of  these  years  the  projects  for 
expenditure  which   were  approved  recommended  the  a)>plication  of 
$1(M),000  on  the  Wisconsin  and  the  remainder  on  the  Fox  Kiver. 

Up  to  1875  the  work  had  been  carried  on  with  a  view  of  confining 
the  river  to  a  single  channel  at  low- water,  and  to  reduce  the  width  of 
the  widest  portions  so  as  to  get  the  river  gradually  under  control  and 
avoid  violent  disturbance  of  tlie  bottom,  which  would  result  in  case  the 
channel  were  immediately  contracted  to  the  width  finally  necessary. 
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III  this  way  the  work  was  distributed  over  a  total  length  of  river  of  46 
utiles,  in  two  sections: 

1st.  From  Portage  to  Prairie  dii  Sac;  and, 

2d.  From  Lone  Rock  to  Boseobel. 

Considerable  dissatisfaction  at  the  progress  and  plan  of  the  improve- 
ment was  expressed  about  1874,  and  in  1875  work  was  confined  to  short 
sections  of  the  river  in  order  to  demonstrate  practically  as  far  as  possi- 
ble the  success  or  non  success  of  the  system. 

Owing  to  insufficient  funds  to  carry  on  both  works  of  improvement, 
that  on  the  Wisconsin  was  suspended  during  1876  and  1877.  The  total 
work  done  up  to  the  close  of  1875  was  as  follows : 

150  dams,  total  length 65,971  feot. 

4  shore  protections,  total  length 2,  ^IKJ  feet. 

1, 215  snags  removed. 

5, 820  leaning  trees  felled. 

Total  expenditures ^37,666  29 

In  1878  work  was  resumed  on  the  u])per  section,  and  consisted  prin- 
cipally in  repairs  of  dams  which  had  settled,  and  shore  protection. 

In  1879  several  of  the  dams  have  been  repaired  and  extended,  and 
five  new  dams  built  in  the  vicinity  of  Prairie  du  Sac,  at  the  lower  end 
of  the  upper  section. 

The  improvement  to  close  of  1879  extends  over  about  50  miles  of 
river,  and  consists  of — 

150  dams,  total  length 74,634  feat. 

6  shore  protections,  total  length 5,71'j  feet. 

1 ,  523  snags  removed. 

7,  332  leaning  trees  felled. 

Total  expenditures $408, 814  97 

The  question  submitted  to  this  Board  is  set  forth  in  the  following  ex- 
tract from  the  letter  of  instructions  of  the  Chief  of  Engineers  (January 
9,  1879)  to  the  Board  on  improvement  of  the  low-water  navigation 
of  the  Mississippi  and  Missouri  rivers,  to  whom  this  subject  was  first 
assigned : 

The  act  of  July  7,  1870,  contains  the  following:  "/?e  it  enacted  by  the  Senate  and 
House  of  Representatives  of  the  United  States  of  America  in  Congress  assembled : 

"  That  the  Secretary  of  War  is  hereby  authorized  to  adopt,  for  the  improvement  of 
the  tiavi^ation  of  the  Wisconsin  River,  such  plan  as  may  be  recommended  by  the 
Chief  of  the  Bureau  of  Engineers";  and  with  a  view  to  determining  upon  a  proper 
plan  to  be  recommended  for  adoption,  the  question  of  improving  the  Wisconsin  River 
i»  hereby  assigned  to  the  Board  of  Engineers  on  the  low-water  navigation  of  the 
Mississippi  River. 

It  is  desired  that  the  Board  submit  a  report  with  plan  of  such  improvement  of  the 
Wisconsin  River  as  is  contemplated  in  the  above-mentioned  act. 

Having  examined  the  Wisconsin  River,  September  19-22,  from  Port- 
age City  to  Prairie  du  Chien,  on  the  steamer  Ellen  Hardy,  drawing  18 
inches,  and  duly  considered  the  results  of  the  systeci  of  improvement 
as  applied  to  this  river  for  the  past  seven  years,  and  discussed  the  special 
questions  of  slope  and  water  supply  in  connection  therewith,  this  Board 
have  the  honor  to  submit  their  views  upon  the  subject  presented  to 
them  in  the  following  report: 

PRACTICAL  EFFECTS  OF  THE  IMPROVEMENTS. 

To  determine  the  practical  effects  exerted  upon  the  river  by  the  works 
of  improvement  already  completed,  we  have  the  original  survey  made 
by  General  Warren  from  Portage  to  the  mouth  in  1867;  the  gangings 
made  by  him,  reported  on  page  83  of  his  final  report;  and  the  table 
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sliowiiig  the  duration  of  the  different  stages  of  the  water  surface  for  the 
years  18G7,  '08,  and  'CO,  on  page  79  of  the  same  report.  To  compare 
Avith  these  data  which  exhibit  the  condition  of  the  river  before  any  work 
was  done  upon  it,  we  have  a  detailed  survey  made  in  1878  by  Colonel 
Houston  from  Portage  City  to  a  point  just  below  Dekorra  (about  8  miles) 
covering  a  portion  of  the  river  where  the  works  have  been  most  system- 
atically carried  out;  certain  gaugings  made  by  him  in  September  and 
October,  1879 ;  a  table  exhibiting  the  duration  of  the  stages  of  the  river 
at  Portage  for  the  years  1871  to  1878,  inclusive ;  and  a  record  of  four 
lines  of  soundings  made  in  the  best  channel  below  Portage,  in  the  low- 
water  stage  of  1879. 

A  critical  comparison  has  been  made  of  these  data  by  the  Board,  with 
the  following  results  for  the  section  8  miles  below  Portage.  The  infor- 
mation on  hand  is  not  sulBftcient  to  extend  the  discussion  beyond  these 
limits. 

WIDTH  FOR  8  MILES  BELOW  PORTAGE. 

To  determine  this  quantity  for  the  unimproved  river,  distances  of 
1,500  feet  were  laid  off  on  General  Warren's  map,  and  the  corresponding 
actual  widths  of  the  water-way  at  a  stage  3.6  feet  above  the  upper  miter 
sill  of  the  lock  at  Portage  were  measured.  This  miter  sill  is  3.05  feet 
below  the  zero  of  General  Warren's  gauge  and  3.25  feet  below  the  zero 
of  the  present  gauge. 

Twenty-eight  widths  were  thus  measured,  giving  a  mean  width  of  687 
feet,  ranging  from  1,200  feet  to  430  feet. 

Upon  the  corresponding  map  of  Colonel  Houston  the  widths  between 
the  ends  of  the  spur  jetties  and  the  opposite  shore  were  measured,  giv- 
ing 30  widths,  of  which  the  mean  was  432  feet,  ranging  between  600 
feet  and  260  fcBt. 

It  therefore  appears  that  the  width  at  this  stage  (0.6  foot  above  the 
•zero  of  General  Warren's  gauge)  has  been  reduced  from  687  feet  to  432 
feet — a  diminution  of  255  feet,  or  about  37  per  cent. 

3IEAN    DEPTH   IN    THE   BEST   CHANNEL   FROM   PORTAaB   TO   A    POINT 

8  MILES  BELOW. 

To  compare  this  quantity,  the  line  indicated  by  General  Warren  oh 
his  map  was  followed,  and  a  mean  of  all  the  recorded  soundings  (138) 
was  taken,  giving  5.46  feet  for  a  stage  0.6  feet  above  the  zero  of  his 
gauge.  Major  Houston's  map  was  then  studied  in  the  same  manner, 
giving  for  the  same  stage  (mean  of  253  soundings)  6.51  feet. 

Hence  it  appears  that  the  best  channel  has  deepened  in  this  section 
^f  the  river  1.05  feet  at  a  stage  3.6  feet  above  the  miter  sill  at  Portage* 
Since,  however,  the  whole  regimen  of  the  river  has  been  changed,  it 
does  not  follow  tha^  the  same  volume  of  water  is  passing  now  as  in  1867 
at  a  given  reading  of  the  gauge ;  and  since  this  equality  affords  the 
only  proper  standard  of  comparison,  the  data  was  not  studied  to  deter- 
mine the  fact. 

VOLUME  OF  WATER. 

General  Warren  gauged  the  river  in  this  section  four  times  in  186T  . 
and  once  in  1878,  using  the  method  of  mid-depth  floats.    Colonel  Hohs- 
ton  did  the  same  eight  times  in  1879,  adopting  the  same  localities  and 
the  same  plan.    The  following  table  exhibits  these  data : 
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Oaugiugi  of  Ike  Winconeln  near  Portage. 


Port^lC^  below  brldBfi . 
PdtUw  boloT  cuu  . . 

fVjrtup  below  biiitf^ 

Do.'."'.'.'.'.','.'.'... 

Do 

PorUcH  beluw  oHial . . 

niow  Baraboo'itlVn 


Ane.  t4, 1^ 
Aue.  U.  IMT 
Ana.  W,  ISa 
Fk-pl.  a,lgff7 
Oot.  IS.  1878 
SepL26,ta79 
SBi>t.M,lft7B 

Oct.  t,im« 

B<ipt.36,ieTB 
9fpt.M,lB79 
Sept.n,IS7B 

a«iit.»,ine 


Throwiug  out  of  consideration  for  present  purposes  tbe  measnremeut 
on  October  19,  1878,  the  remainder  are  so  nearly  at  the  same  stage  as 
to  render  it  admissible  to  assume  for  them  that  the  change  in  Tolume 
per  -iV  foot  of  the  gauge  is  uniformly  the  same  amount,  aud  hence  to 
reduce  the  several  discharges  to  the  same  absolute  gauge  reading  for 
comparison. 

What  this  amount  is  may  be  determined  in  various  ways.  Tfans  the 
gaugings  of  September  25  aud  2C,  1S70,  at  Portage  below  the  bridge, 
show  it  to  be  107  cubic  feet 

In  like  manner  the  mean  of  the  three  gaugings  at  Portage  on  Sep- 
tember 26,  1879,  compared  with  that  of  October  6, 1879,  shows  it  to  be 
189  cubic  feet. 

The  gaugings  of  September  23, 1879,  and  October  6, 1S79,  at  Portage 
indicate  201  cubic  feet  for  this  amount. 

The  gaugings  of  September  2S,  1879,  and  October  7, 1S79,  indicate  127 
cubic  feet  at  Uekorra. 

Adopting  tlie  mean  of  the  three  values  of  Portage  (186  cubic  feet) 
and  of  that  at  Uekorra  (127  cubic  feet),  we  have  the  grand  mean,  157 
cabic  feet,  as  the  average  change  in  discharge  due  to  a  change  of  level 
of  ^j  foot  in  tlie  low- water  surface  in  this  section  of  the  river. 

Applying  this  correction  to  the  gaugings  at  Portage,  we  find  the  fol- 
lowing values  for  the  discharge  at  zero  of  General  Warren's  gauge : 

In  1W7.  In  187B. 


It  therefore  appears  that  tlie  change  of  regimen  of  the  river  has 
caased  a  volume  greater  by  460  cubic  feet  per  second  to  pass  at  Port- 
age, when  General  Warren's  gauge  reads  zero,  than  was  the  case  in 
1867 — i.  e.f  the  water  plane  is  lowered  0.29  foot. 

If  the  measurement  on  August  29, 1867,  which  General  Warren  states 
"seems  to  be  from  300  to  500  feet  too  large  when  compared  with  the  oth- 
ers," be  thrown  out,  the  change  in  the  water  plane  becomes  0.4  foot. 
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At  Dekorra  a  siiiiiliu*  discussion  iiidicak^s  0.26  foot  as  the  probable 
lowering  of  this  plane. 

Ileuce  it  appears  probable  that  the  river,  at  the  same  level  about 
the  low-water  stage,  iii  its  improved  condition,  carries  a  larger  volume 
(about  500  cubic  feet  per  second)  than  before^  the  difference  corresponding  to 
about  ^\-foot  in  the  reading  on  the  gauge.  This  result  is  in  accord  with  ex- 
l)erience  upon  the  Garonne,  where  Baumgarten  ^reports  that  the  effect 
of  the  improvements  was  first  to  raise  and  then  to  permanently  lower 
the  water  level.  If  so,  the  increase  in  the  mean  depth  in  the  best  chan- 
nel already  deduced  should  be  reduced  by  this  amount,  making  it  0.75 
foot  for  the  volume  which  i)assed  in  1807,  w^hen  the  water  showed  +  0.6 
foot  on  General  Wanen's  gauge. 

DEPTHS  ON  THE  GUESTS  OF  THE  BARS. 

For  i>uri>oses  of  navigation  it  is  not  the  mean  depth  in  the  best  chan- 
nel, but  the  depth  on  the  bar  crests,  which  is  of  practical  importance. 
To  compare  the  river  in  its  two  conditions,  the  surveys  have  therefore 
been  examined  in  respect  to  this  quantity.  The  following  table  exhibits 
the  results  when  the  same  volume  is  passing  at  a  st^ge  corresponding  to 
+  0.6  foot  on  General  Warren's  gauge. 

Extreme  low- water  (1878)  reads,  —  0.6  foot  on  General  Warden's  gauge; 
h^nce  1,2  feet  must  be  deducted  from  all  the  figures  in  the  table  to  indicate 
approximately  the  depth  on  the  bars  in  tlie  lowest  stage  on  re<iord.  For 
average  loic  water,  O.S  foot  should  be  deducted. 

Leant  dvpths  on  the  bars  for  equal  discharges. 
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A  stnd}^  of  this  table  suggests  several  interesting  conclusions : 

1st.  The  worst  bars  (those  less  than  3  feet  at  this  stage)  exhibit  no 
improvement.  They  are,  however,  now  found  at  points  where  the  river 
lias  not  been  sufficiently  reduced  in  width,  and  by  local  jetties  they  could 
easily  be  removed. 

2d.  The  bars  with  less  than  4  feet  have  been  reduced  in  number  from 
19  to  8,  showing  a  decided  improvement,  and  they  are  also  mftch  shorter 
than  before. 

3d.  The  bars  having  less  than  5  feet  of  water  have  increased  in  num- 
ber from  23  to  32,  but  the  mean  depth  on  their  cresbs  has  also  increased 
from  3.6  feet  to  4.3  feet,  showing  an  improvement  of  about  0.7  foot  in 
average  depth.  This  number,  it  will  be  noticed,  accords  almost  exactly 
with  the  result  reached  by  comparing  the  mean  depths  in  the  best  chan- 
nel, and  suggests  the  important  conclusion  that  the  average  depth  on 
the  bars  injurious  to  navigation  has  increased  j>ari  jpa««w  with  the  mean 
depth  in  the  best  channel. 

4th.  The  eftect  of  the  improvements  has  been  to  increase  the  number 
and  reduce  the  length  of  the  bars,  and  to  increase  the  number  of  holes 
(deeper  than  12  feet). 

Tlie  ai)pended  table*  (marked  I)  shows  the  results  obtained  in  the  past 
season  (1879)  by  passing  over  the  best  channel  in  the  improved  portion, 
and  recording  the  soundings  taken  at  short  intervals  of  time,  the  least 
depth  on  the  bars  being  always  given.  The  soundings  are  recorded  as 
taken  and  the  reductions  to  low- water  may  be  inferred  from  the  guage 
readings  at  the  heads  of  the  columns,  which  refer  to  the  present  gauge 
(zero  y^  foot  above  that  of  General  Warren's). 

MOVEMENT  OF  THE  BABS. 

Colonel  Houston  has  made  some  interesting  measurements  to  deter- 
mine the  rate  of  movement  of  the  bars  down  stream.  He  finds  that  a 
bar  near  the  bridge  above  Portage,  disconnected  from  the  banks,  trav- 
eled 940  feet  in  24  days,  or  at  a  rate  of  39^eet  daily,  at  a  stage  +  1.8 
above  General  Warren's  gauge  at  Portage ;  and  320  feet  in  14  days,  or 
at  a  rate  of  22  feet'  daily,  while  the  river  was  falling  1  foot.  These  rates 
for  a  bar  connected  with  one  bank  were  respectively  17  feet  and  11  feet 
daily,  at  the  same  dates  and  locality. 

DURATION   OF   STAGES. 

The  following  table  gives  a  condensed  statement  of  the  duration  of  the 
flifferent  stages  of  the  river  during  the  years  1871-'78.  As  compared 
with  that  on  page  79  of  General  Warren's  final  report,  it  indicates  that 
the  conditions  as  to  water  supply  are  less  favorable  than  would  be  sup- 
posed from  the  records  at  hand  when  the  work  of  improvement  was 
begun.  Since  that  date  very  dry  seasons  have  occurred,  which,  of 
course,  must  greatly  reduce  the  volume  of  the  river. 

In  addition  to  this  natural  cause,  two  or  more  dams  have  recently 
been  built  across  the  Upper  Wisconsin  by  lumbermen  to  float  their  tim- 
ber at  low  stages,  which  may  temporarily  affect  the  volume  passing 
Portage  City  to  a  serious  degree. 

Another  possible  cause  is  the  cutting  of  the  timber  on  large  areas  of 
forest  land  in  Northern  Wisconsin ;  which,  for  small  rivers,  is  well  known 

to  ha\  e  a  tendency  to  increase  the  heights  of  freshets,  and  correspond- 

— ____ .^ — . —  » 

*  Not  printed. 
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ingly  dimtaisli  the  low-water  level,  and  to  decrease  the  daratioa  o£  the 
stages  and  increase  that  of  low-water  stages. 

Table  ihoiring  duraUoa  of  different  alagtt  of  ivater  i»  the  Wiseoiuin  Bivtr  at  Portage  above 
or  below  Geaerul  G.  K.  Warren'K  zero,  3  feel  abose  mUer-aill,  for  the  yean  1871  to  ItfTf, 
ineUuinie. 
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In  hrief,  the  practical  results  of  the  improvements  in  the  S  miles  con- 
sidered seems  to  be — 

1st.  The  width  has  been  reduced  abont  one-third,  at  the  low-water 
stage. 

2d.  The  average  depth  on  the  bars  has  been  increased  about  9  inches 
at  this  stage. 

3d.  The  contraction  in  the  width  of  the  river  has  not  been  carried 
sufficiently  far  nor  made  with  siifBcient  regnlarity  to  prevent  the  bars 
fix)m  occasionally  rising  to  heights  nearly  as  injurious  to  navigatioa  as 
before  the  improvements  were  begun,  but  the  number  of  such  bars  and 
their  lengths  have  been  materially  reduced. 

4th,  The  cost  of  effecting  these  results  for  the  S  miles  below  Portage 
has  been  about  $75,000. 

PERSONAL   INSPECTION   OP   THE   RIVER. 

In  addition  to  the  foregoing  means  of  information,  the  board  made 
a  persona!  inspection  of  the  whole  river  below  Portage  in  September, 
1879,  when  the  wat<;r  stood  +  O.l  on  General  Warren's  gauge  at  the 
eanal  lock.  The  boat  employeil  (the  Ellen  Hanly)  drew  about  1.5  feet, 
and  made  the  trijt  in  four  days,  passing  without  difficulty  over  the  im- 
proved and  partially  improved  portions,  and  encountering  the  worst  bars 
between  Sauk  City  and  Kiclilaud  City,  where  no  work  had  been  done. 

The  mechanical  details  of  the  improvement  have  evidently  received 
close  study,  and  the  work  is  prosecuted  economically  and  rapidly. 

The  jetties  exhibit  a  satisfactory  degree  of  permanency — those  con- 
structed in  1872  being  usually  in  a  fair  condition — even  those  not  buried 
needing  but  little  repairs  to  make  tliem  as  good  as  new. 

There  seems  to  be  no  indication  of  any  teudeucy  to  underminiug;  oo 
the  contrary,  large  bars  usually  form  below  the  dams,  and  thus  make 
new  low-water  banks,  which  serve  t«  confine  the  water  to  a  much  nar- 
rower channel  than  before. 

Except  for  the  8  miles  below  Portage  no  data  is  at  hand  upon  which 
to  base  any  detailed  CHtiumte  of  the  effect  of  the  works  of  improvement 
upon  the  regimen  of  the  ri\er. 
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Seven  bridges  span  th#  river  below  Portage,  and  all  but  two  offer 
serious  impediments  to  navigation. 

CONCLUSIONS. 

The  works  for  the  improvement  of  the  river,  although  ameliorating 
^he  navigable  draught,  wherever  these  have  been  applied,  have  not 
been  sufficiently  decisive  in  results  to  enable  the  board  to  recommend 
their  application  to  the  whole  length  of  the  channel  ^^ithout  the  aid  of 
further  information. 

We  think,  therefore,  that  the  section  of  the  river  already  partially 
operated  upon,  from  Portage  for  a  length  ctf  about  12  miles,  should 
receive  additional  wing-dams,  and  the  width  of  the  low- water  channel 
should  be  contracted  to  300  feet. 

As  this  section  has  a  slope  exceeding  somewhat  the  average,  wo^ 
think  the  results  will  be  decisive,  and  if  the  channel  be  improved,  for  a 
reasonable  amount,  to  an  adequate  depth,  the  application  of  the  same 
system  to  the  rest  of  the  river  could  be  confidently  recommended. 

While  these  works  are  under  construction  frequent  gaugings  should 
be  made  to  determine  the  volume  passing  through  tlie  channel  at  dif- 
ferent stages,  say  at  Portage,  Dekorra,  and  Skinner's  Bluffs. 

Also  frequent  soundings  in  the  deepest  part  of  the  channel  should  be 
made  through  the  improved  section  with  such  angular  measurements 
as  will  enable  the  track  followed  by  the  boat  to  be  laid  down  in  each 
case  upon  the  map.  These  soundings  should  be  referred  to  an  absolute 
datum,  by  benches  carefully  established. 

The  estimated  cost  of  the  work  now  proposed  is  $80,000. 
The  letter  of  Maj.  D.  0.  Houston,  of  August  30, 1879,  to  the  Chief  of 
Engineers,  inclosing  copy  of  a  letter  from  Mr.  B.  J.  Stevens,  which  were 
referred  to  the  Board  by  your  letter  of  September  5, 1879,  are  herewith, 
returned. 
Ilespectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers  J  Brevet  Major  General^  TJ,  8.  A^ 

John  Newton, 
Colonel  of  Engineers  J  Brevet  Major- General^  U.  8.  A^ 

Henry  L.  Abbot, 
Major  of  EngitieerSy  Brevet  Brigadier- GeneraL 

D.  C.  Houston, 
Major  of  Engineers,  Brevet  Colonel. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U,  8.  A, 


uepokt  of  lieutenant  f.  a.  hinmax,  corps  of  engineers. 

United  States  Engineer  Office, 

A£ilwauk€€j  JVia.f  July  1,  1880. 

Sir  :  I  have  the  honor  to  submit  the  foUowing  report  of  operations  on  the  Wisconsin 
River  improvement  for  the  iiscal  year  ending  June  30,  1880: 

1.    DAMS  AND  BANK  PROTECTIONS. 

Daring  the  month  of  July  the  operations  commenced  in  the  spring  were  continued 
in  accoruance  with  the  plan  then  pursued  to  repair  and  maintain  the  work  and  to  con- 
stnict  new  work  where  required  m  the  river  for  a  distance  of  12  miles  from  Portage^ 
Wis.,  to  Wild  Cat  Bluff.     Four  dams  were  repaired  between  Allen's  Flats  and  Wild 
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Cat  Bluff,  viz,  Nos.  3,  1872;  15,  1875;  18,1875;  and  8, 1872;  the  extent  of  tlieae  re- 
]»air8  was  iu  the  main  very  slight.  Dam  No.  3,  1872,  on  Allen's  Flats,  was  extended 
<570  linear  feet ;  dam  No.  18, 1875,  at  Wild  Cat  Bluff,  was  extended  350  linear  feet,  and 
dam  No.  1,  1875,  at  Portage,  was  extended  500  linear  feet. 

The  above  work  completed  this  section  according  to  the  plan  contemplated,  and  as 
it  was  thought  sufficient  to  illustrate  the  system,  it  was  deemed  best  to  suspend  fur- 
ther operations  until  the  Board  of  Engineers  that  had  been  convened  to  prepare  a 
Xdan  for  the  improvement  of  the  river  iiad  inspected  and  reported  on  it. 

The  greater  portion  of  the  party  was  therefore  discharged,  and  the  boats  were  on 
the  point  of  going  out  of  commission,  when  a  letter  (copy  ap|>ended  hereto)  was  re> 
ceived  from  Messrs.  M.  H.  Keysar  «fc  Co.,  of  Prairie  du  Sac^Wis.,  requesting  that  some 
work  be  done  in  the  vicinity  of  that  place.  They  evidently  refer  in  their  letter  to  the 
two  isolated  dams  that  were  built  experimentally  of  sand  and  brush  opposite  to  the 
location  of  their  elevator  at  Prairie  du  Sac,  in  October,  1872;  of  course  not  a  vestige 
of  them  remains  now  ;  the  neaildst  improvement  dam  to  the  sites  of  them  at  the  date 
of  ^lessrs.  M.  H.  Keysar  &  Co.'s  said  letter  was  about  3  miles  above  them. 

Messrs.  M.  H.  Keysar  «fc  Co.'s  request  was  acceded  to  by  you,  and  accordingly  the 
quarter  boat  and  eleven  scows  were  floated  down  to  Prairie  du  Sac.  As  the  tug  !Win- 
ueconne  was  unable  to  reach  there  on  account  of  low- water,  the  stem-wheel  steam- 
boat Ellen  Hardy,  belonging  to  Messrs.  M.  H.  Keysar  &,  Co.,  was  chartered  to  assist 
in  the  work,  being  on  the  spot. 

Sharp's  Crossing  had  for  some  time  been  very  short  and  shoal ;  at  low-water  last 
season  the  least  depth  on  it  was  1.5  feet.  The  best  channel  between  Sharp's  Landing 
and  Prairie  du  Sax;  Bridge,  a  distance  of  2  miles,  had  a  least  depth  of  1.2  feet ;  the 
wide  flat  in  this  portion  had  been  temporarily  iniproved  but  slightly  witii  bruaJi  and 
saplings  by  the  crew  of  the  Ellen  Hardy  just  before  she  was  chartered. 

Actual  work  on  the  oonstruction  of  dams  was  commenced  at  Prairie  du  Sao  on 
August  13  and  finished  October  11,  during  which  time  five  dams  were  bnilt,  with  an 
aggregate  length  of  4,625  linear  feet,  one  of  which  (No.  3)  is  the  longest  piece  of  work 
of  the  kind  on  the  river ;  it  is  1,459  linear  feet  ij^  length. 

The  pro])ortion  of  brush  to  stone,  in  cords,  used  in  these  five  dams  is  three  to  one; 
they  cost  $2.73  per  linear  foot.  This  estimate  is  based  on  the  ordinary  monthly  ex- 
penses, th<^  plant  being  furnished.  While  they  were  being  built  the  crew  of  the  Win" 
neconne  removed  172  snags  and  felled  732  leaning  trees.  If  the  cost  of  pulling  each 
snag  be  estimated  at  $1.50,  and  that  of  felling  each  tree  at  7&  cents,  and  the  total  oost 
of  snagging  and  felling  timber  be  deducted  from  the  total  expenses,  the  cost  of  these 
dams  per  linear  foot  would  be  reduced  to  $2..55.  It  is  customary  to  employ  the  steam- 
boats in  snagging  and  felling  leaning  timber,  whenever  they  can  be  spared,  while  a 
dam  is  being  built. 

The  river  was  inspected  by  the  Board  of  Engineers  above  referred  to,  in  September, 
at  a  low  stage  of  water,  and  operations  were  commenced  at  Portage  this  spring  to 
improve  the  first  12  miles  of  the  river  below  Portage,  according  to  the  plan  recom- 
mended November  24, 1879,  by  the  Board,  and  approved  January  19,  1880,  by»the  Chief 
of  Engineers,  viz,  to  contract  the  width  of  the  low- water  channel  to  300  feet  by  addi- 
tional wing-dams. 

Owing  to  high- water  no  brush  could  be  obtained  on  the  bottom  lands  until  May  17, 
and  actual  work  was  not  resumed  on  the  dams  until  May  26.  Dam  No.  2,  1873,  was 
extended  530  linear  feet ;  the  old  jetty  opposite  to  it,  near  the  railroad  track,  was 
repaired ;  dam  No.  12,  1873,  was  rei>aired,  and  the  extension  of  the  same  commenced  ; 
dams  Nos.  1, 1873,  and  1, 1875,  were  repaired,  and  the  repairs  of  dam  No.  1, 1878,  com- 
menced ;  the  construction  of  dam  No.  1, 1880,  was  begun,  and  bank  protection  No.  1, 1878, 
was  extended  224  hnear  feet.  Work  on  the  above  was  suspended  June  11  on  account 
of  high-water ;  enough  had  been  done,  however,  to  define  the  low-wateif  channel  of 
300  feet  iu  width  quit«j  well  for  a  distance  of  about  1  mile.  Work  was  resumed  to-day, 
as  the  river  has  fallen  sufficiently  to  admit  of  it. 

A  bank  protection  2,475  linear  feet  in  length,  built  at  Portace  in  1873  of  coarse  gravel, 
above  ordinary  low-watt^r,  and  of  gravel  and  brush  mats  below,  was  repaired  in  1878, 
and  erroneously  included  as  new  work  in  my  last  annual  report.  The  total  number  of 
bank  protections  to  date  is  six,  with  an  ag^i'egate  length  of  5,933  linear  feet. ', 

The  water- jet  i>rocess  could  be  used  to  advantage  on  this  work  in  grading  banks  for 
bank  protection. 

2.   SOUNDINGS. 

A  line  of  soundings  was  run  from  Portage  to  dam  No.  8, 1872,  at  Wild  Cat  Bluff, 
July  25 ;  the  gauge  reading  at  l*ortage  on  that  date  was  1.3  feet  above  zero.  A  channel 
at  least  4  feet  in  depth  waH  found,  excei)t  in  two  places,  where  the  soundings  were  3 
feet  and  3.8  feet  respectively. 

On  August  25  a  line  of  soundings  was  nm  from  Portage  Bridge  to  Prairie  du  Sac 
Bridge  ;  on  that  date  the  gauge  naling  at  Portage  wa.s  0.65  of  a  foot  below  zero.    A 
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list  of  tlH'se  souiidiugs  is  appeudeil  hereto.     It  is  proper  to  state  that  the  best  channel 
(a  poor  one)  over  the  flat  at  Prairie  dii  Sac  had  Just  been  closed  up  by  dams. 

Ou  October  14,  three  days  after  the  pompletion  of  the  last  dam  built  at  Prairie  du 
Sac,  a  line  of  soundings  was  run  from  just  above  Sharp's  Landing  to  the  elevator  at 
Prairie  du  Sac.  The  ga'uge  reading  at  Portage  on  that  date  was  0.3  of  a  foot  above 
zero.  A  list  of  these  soundings  is  appended  hereto.  It  will  be  observed  that  the  least 
sounding  is  2.5  feet,  and  that  the  channel  had  improved  considerably  in  a  very  short 
time,  ]>articularlv  Sharp's  Crossing  from  Shaq>'8  Landing  to  dam  No.  2, 1^79,  and  also 
below  dam  No.  3,1879. 

The  ice  broke  up  at  Prairie  du  Sac  for  the  second  time  during  the  wanter  on  March 
18,  and  the  river  was  free  from  it  at  that  ]>oint  on  and  after  March  20.  It  was  at  a 
low  stage  for  some  days  thereafter.  Ou  March  22,  Mr.  Michael  Ward,  watchman,  in 
acconlance  with  instructions,, sounded  the  channel  from  Sharp's  Landing  to  Prairie 
(hi  Sac  Bridge,  aud  reported  that  the  least  depth  found  was  4  feet;  that  the  dams  were 
all  in  fine  condition,  and  that  the  channel  ran  along  Long  Island  as  had  been  pro- 
jecte<l.  The  gauge  reading  at  Portage  on  March  22  was  O.l  of  a  foot  above  zero.  No 
<>]>portunity  has  since  presented  itself  to  examine  this  portion  again  at  low-water. 

On  June  17,  during  the  freshet,  when  the  elevation  of  the  surface  of  the  river  was 
at  7  feet  above  zero  at  Portage,  soundings  were  taken  in  the  channel  for  a  distance  of 
half  a  mile  in  front  of  I'ortage.  The  least  depth  found  was  11.2  feet,  and  the  greatest 
exceeded  13  feet,  the  length  of  the  sounding-pole. 

3.    GAUGING   KIVER. 

The  river  was  gauged  several  times  between  Portage  and  Dckorra  in  September  aud 
October,  and  once  at  Kilbourn  City  in  November. 

Water  "[auges'were  established  in  March  at  Dekorra  aud  Merrimack,  and  observa- 
tions of  the  same  made  from  and  after  the  time  the  ice  went  out. 

In  previous  annual  reports  it  has  been  stated  that  the  zero  of  the  gauge  at  Portage 
Mas  at  the  elevation  of  the  low-water  of  1872.  This  information  wjis  obtained  from  a 
platted  gauge  record,  began  ]>revious  to  1874  aud  continued  thereafter.  An  examina- 
tion of  all  the  original  records  made  last  fall  disclosed  the  fact  that  the  reference  of 
the  zero  of  the  gauge  is  0.45  of  a  foot  above  the  low-water  of  1872,  where  it  has'pe- 
mained  ever  since  that  yenr. 

The  zeros  of  the  three  gauges  above  mentioned  have  not'  yet  been  referred  to  the 
8ame  datum  line.  ^ 

4.   SNAGS   AND   LEANING  TREES. 

Two  hundred  and  twenty-nine  snags  and  1,176  leaning  trees  were  removed  from  the 
channel  between  Portage  and  Prairie  du  Sac.  It  would  be  well  hereafter  to  use  the 
water-jet  process  in  removing  snags. 

5.    IJOATS. 

All  the  lioats  are  in  excellent  condition,  except  one  of  the  quarter  boats,  which  has 
no  hull. 

The  tug  Wiuneconne  was  thoroughly  repaired  hist  winter;  a  Howe  truss  was  run 
t  hrough  her  hull  from  stem  to  stern.  She  formerly  drew  28  inches ;  her  present  draught 
hs  22  inches. 

The  stern-wheel  scows  Boscobel  and  Dckorra  were  rebuilt  last  winter.  They  are 
now  finely-modeled  side-wheel  tugs  as  well  as  scows.  They  are  both  alike;  each  has 
two  Howe  trusses  throuijh  the  hull  from  stem  to  stern,  is  80  feet  by  18  feet,  and  draws 
16.5  inches  oil  even  keel  when  light.  These  boats  are  very  serviceable.  A  new  deck 
was  built  on  one  small  scow. 

This  river  suffered  from  the  drought  last  fall  in  common  with  the  Ohio  and  other 
rivers.  The  water  was  so  low  that  tlie  fleet  could  not  be  run  to  a  tributary  to  winter, 
as  usual.  It  passed  the  winter  safely  below  the  island  between  dams  Nos.  3  and  4, 
1"*79,  near  Prairie  du  Sac. 

G.   MATS. 

• 

All  mats  are  now  made  13  by  4  feet  by  8  inches,  as  nearly  as  possible.  Each  is  com- 
j»osed  of  six  fascines.  They  will  vary  in  weight  from  270  to  500  pounds,  depending  on 
their  age,  aud  also  on  the  kind  and  size  of  the  brush  of  which  they  are  composed. 
Aft€r  they  have  been  borne  from  the  bank  at  a  mat-yard  to  a  mat-scow  they  require 
but  little  carrying,  for  in  building  the  greater  part  of  a  slant  the  mat-scf)w  is  placed 
across  the  up-stream  end  of  the  stobe  scow,  so  that  two  men  can  throw  the  mats  into 
the  water  and  a  third  guide  them  into  position  with  the  aid  of  a  mat-hook  and  the 
current.  In  building  the  main  dam  aud  spur  the  same  thing  is  accomplished  by 
allowing  the  mat-scow  to  project  beyond  the  side  of  the  stone-scow  above  it.  This 
plan  greatly  facilitates  the  work,  as  formerly  mats  were  carried  over  the  stone-scow 
in  most  cases. 
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A  comparison  of  the  present  system  of  making  mats  from  fascines  was  made  witl/ 
the  plan  of  making  thoni  of  loose  brush  used  in  building  one  dam  in  the  Arkansas 
River  at  Fort  Smith,  Ark.,  described  on  page  659  Report  of  the  Chief  of  Engineers, 
1878.  In  making  mats  according  to  the  latter  plan  a  rigid  mat  frame,  light  and  port- 
able, was  used  instead  of  the  one  described  in  the  said  repoi-t,  but  of  the  same  general 
dimensions.     It  resembled  a  wagon-rack  for  cord  wood. 

Mats  were  made  both  ways  of  the  same  kind  of  brush,  in  the  same  locality,  and 
weighed  the  same  day  the  brush  was  cut  down.  Those  composed  of  fascines,  made 
larger  than  usual  puri)oscly,  were  V,\  by  4.5  feet  by  9  inches,  and  those  of  loose  brush 
were  of  the  same  size  except  that  they  were  1  foot  in  thickness  instead  of  9  inches. 
One  of  the  former  Aveighed  410  pounds  and  one  of  the  latter  weighed  :)1^  pouifds,  a  dif- 
ference of  75  pounds  in  favor  of  the  former,  the  same  size  as  the  latter  except  that 
the  latter  was  3  inches  thicker ;  it  coifld  not  have  been  compressed  any  more  with  the 
binders. 

The  mats  of  loose  brush  did  not  well  withstand  handling,  not  only  in  building  a  dam, 
but  in  transporting  them.  Often  one  pair  of  binders  and  occasionally  both  pairs  came 
off,  as  the  mats  were  so  loose.  This  was  a  very  objectionable  featun?,  especially  when 
working  in  deep,  swift  water,  where  a  number  were  lost.  This  rarely  hapxiens  with 
the  mat  made  of  fascines. 

Where  many  mats  are  required,  and  they  are  to  be  made  of  loose  brnsh,  it  is  hardly 
possible  to  get  a  great  number  in  one  place.  If  they  be  made  very  far  from  a  landing, 
lour  men  and  a  driver  are  required  to  load  them  on  to  a  wagon  with  some  difficulty, 
and  the  same  unload  them.  If  they  have  to  be  carried  by  hand,  say  100  feet,  much 
hard  labor  is  also  reciuired.  The  cost  of  the  mats  of  loose  brush  in  the  dam  is  greater 
than  that  of  those  made  of  fascines.  All  of  which  shows  a  decided  difference  in  favor 
of  the  latter. 

7.    THE  JUNE  RISE. 

The  greater  rise  in  this  river  at  Portage  from  1872  (inclusive)  to  last  month  occuntxl 
on  May  3,  1876,  at  which  time  the  gauge  reading  at  Portage  was  6.3  feet  above  zero. 
This  rise  was  exceeded  last  month,  the  elevation  of  the  surface  of  the  river  beine  at  noou 
on  June  17,  7.1  feet  above  the  zero  of  the  Portage  gauge.  There  are  those  who  claim 
that  the  river  had  been  higher  before,  but  the  majority  of  the  oldest  inhabitants  of 
Portage  with  whom  I  have  conversed  on  the  subject  affirm  that  there  has  been  none 
to  equal  it. 

It  rained  a  great  deal  all  along  the  river  for  several  days  previous  to  the  rise.  The 
flood  covered  nearly  all  the  bottom  lands  between  Portage  and  the  Baraboo  River. 
The  portage  part  of  the  Portage  and  Caledonia  causeway  across  the  bottom  lauds  was 
covered  with  water  averaging  2  feet  in  depth  for  a  considerable  distance;  this  portion 
of  the  causway  has  live  opehings  in  it  exclusive  of  the  five  spans  in  the  bridge  over 
the  main  river  for  the  discharge  of  wat<;r ;  not  so  with  the  Caledonia  portion,  where 
there  is  but  one  small  opeuiug  through  it  a  short  distance  from  the  Baraboo  River, 
through  which  some  water  discharged  into  said  river  duriug  the  late  rise.  The  freshet 
did,  however,  make  another  o])eniug  through  it  on  June  12  about  half  a  mile  from  the 
Baraboo  Bluff,  150  feet  wide  and  3  feet  in  depth ;  even  then  there  was  1  foot  head 
against  the  causeway,  and  a  strong  current  swept  along  it  on  the  upper  side.  Inmie- 
diately  after  this  break  (June  12)  the  water  fell  a  little  at  Portage.  Ample  openings 
should  be  made  in  this  i)art  of  the  causeway  to  discharge  the  river  through  it  as  for- 
merly at  freshet  stage. 

On  June  15  the  river  broke  through  the  two  Lewiston  levees  about  3  miles  above 
Portage  on  the  left  bank,  and  discnarged  a  portion  of  its  water  into  Big  Slough  ; 
thence  into  Neenah  Creek,  and  thence  into  the  Fox  River  just  above  Governor's  Bend 
lock,  washing  out  a  portion  of  the  track  of  the  La  Crosse  division  of  the  Chicago,  Mil- 
waukee and  feaint  Paul  Railroad  Company,  and  also  several  wagon-road  bridges. 

These  levees  were  built  about  1806,  and  some  work  has  been  done  on  them  since  from 
time  to  time.  The  lower  one  was  not  very  strong  nor  very  high  the  day  that  I  inspected 
it — -the  day  that  it  broke.  I  understand  that  sand  entered  very  largely  into  their  com- 
position. If  rebuilt,  they  should  certainly  not  be  made  higher  than  formerly,  if  as  high, 
as  they  obstruct  the  natural  flow  of  the  water  at  freshet  stage,  and  help  to  send  more 
wat^r  below  than  can  well  be  taken  care  of,  except  at  some  expense. 

No  great  trouble  was  experienced  at  the  Portage  City  (guard)  Lock ;  it  could  have 
withstood  a  greater  rise  with  flush  boards  on  the  gates. 

After  the  treshet  was  over  it  wiw  found  that  the  high- water  had  developed  a  leak 
under  the  lower  miter-sill.  This  is  now  being  stopped  with  two  rows  of  sheet  piles 
across  the  lock  above  and  below  the  sill,  and  a  concrete}  wall  between  them.  It  is  l)e- 
lieved  that  this  lock  is  well  located,  and  that  the  canal  revetment  should  be  completed 
of  timber  and  i)ileM  on  the  south  side  below  it. 

The  Portage  authorities  threw  up  a  levee  about  2  feet  in  height  along  that  part  of 
Wisconsin  street  lying  in  the  first  ward ;  this  wan  protec^ted  in  a  measure  by  the 
stone  and  mat  niles  belonging  to  the  United  States.  Some  of  the  levee  was  faced  with 
brush  mats.    Fortunately,  there  was  but  little  wind  and  no  bn?ak  occurred  at  Portage. 
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The  water,  however,  did  back  up  into  Swan  Lake  through  Duck  Creek,  alid  also  broke 
over  the  "plank  road"  below  the  Portage  toll-gate  (on  June  16),  covering  the  flats  in  the 
first  ward  of  Portage  a  little  with  backwater,  and  washing  out  portions  of  the  La 
Crosse  aud  Madison  divisions  of  the  Chicago,  Milwaukee  and  Saint  Paul  Railroad 
Company  in  its  course  i6  the  Fox  River.  The  northern  division  of  the  said  company 
was  flooded  in  places,  but  not  obstructed.  The  Wisconsin  Central  Railroad  track  was 
also  flooded  and  obstructed  for  some  days  between  Portage  and  Packwaukee. 

The  Fox  River  rose  very  rapidly,  aud  backed  up  into  the  Portage  Canal  through 
the  waste- weir.  A  low  levee,  faced  with  stone,  was  thrown  up  on  each  side  of  the 
upper  gates  of  Fort  Winnebago  Lock  to  check  an  overflow  as  soon  as  the  canal  would 
be  filled.  The  least  head  on  the  upper  gates  of  this  lock  during  the  freshet  was  0.5  of 
a  foot. 

Fortunately,  the  Lewistou  levees  broke  above  Portage  before  the  "  plank  road  ^'  below 
was  overflowed,  so  that  the  wat«r  from  the  former  could  back  up  and  raise  the  Mon- 
t#'llo  level,  and  the  two  floods  could  about  equalize  the  levels  at  Governor's  3end  Dam, 
and  do  no  great  damage  there.  As  soon  as  the  levels  were  at  the  same  height  (on 
June  18)  all  of  Governors  Bend  Lock  gates  wereoi)ened  and  loaded  with  stone,  which 
wa*  required  to  prevent  them  from  floating  out. 

The  highest  water  at  this  point  was  on  June  20 ;  the  lock  was  nearly  covered  with 
water,  the  top  timbers  of  the  rear  walls  and  some  of  the  ties  and  the  coping  of  the 
front  walls  were  raised  up  by  the  water  but  have  settled  back  into  place  again. 

The  lock  is  in  very  poor  condition  above  low-wat^r.  The  least  depth  of  water  on 
the  lower  miter  sill  is  4.4  feet  at  low-water.  This  sill  could  be  cut  down  and  the  lock 
repaired  the  same  as  the  Portage  City  (guard)  Lock,  after  which  it  would  probably 
suffice  for  some  years.  By  feeding  and  fl^ooding,  a  boat  drawing  5  feet  of  water  could 
almost  always  be  passed  through  it. 

No  great  damage  was  done  to  the  improvement  works  by  the  freshet,  except  the 
washing  of  the  dredge  banks  in  a  slight  measure,  which  formed  small  bars;  of  conrse 
the  new  banks  suffered  the  most.  The  Fox  River  Valley  was  well  filled  with  water  ; 
all  marnhes  not  covered  were  well  soaked.  As  soon  as  it  was  known  that  the  Fox 
would  be  flooded  notice  was  sent  to  the  Moutello  and  Grand  River  lock  tenders  to 
prepare  for  it. 

The  appended  records  of  water  gauges  for  last  month  at  Portage  City,  Fort  Win- 
nebago, and  Governor's  Bend  locks  will  show  the  various  stages  of  the  water  at  those 
points  during  the  freshet. 

8.    PERSONAL. 

Mr.  Ed.  C.  Hinman  rendered  efficient  services  in  the  prosecution  of  the  foregoing 
Alterations. 

SUMMARY   STATEMENT  OF   WORK   DONE  DURING   TWE   YEAR. 

Linear  feet. 

Built  five  dams 4,625 

Extended  four  dams 2, 05Q 

Extended  one  bank  protection 224 

Pulled  229  snags. 
Felled  1,176  leaning  trees. 

Repaired  and  maintained  the  work  between  Portage,  Wisconsin,  and  Wild  Cat  Blnff, 
:a8  above  stated. 

Repaired*and  constructed  boats,  implements,  iScc,  as  required. 
Very  respectfully,  your  obedient  servant, 

F.  A.  Hinman, 
First  Lieu  tenant  y  Corps  of  Engineers, 
Maj.  D.  C.  Houston, 

Corps  of  Engineers. 

KoTE. — The  lists  of  soundings  referred  to  as  appended  to  this  report  are  omitted. — 
D.  C.  H. 


MFSSRS.    M.    H.    KEYSAR  A  COMPANY  TO   MAJOR  D.    C.    HOUSTON,    CORPS  OF  ENGINEERS. 

Prairie  Du  Sac,  Wis.,  July  28,  1879. 

Sir:  We  shall  bo  unable  to  run  our  boat  during  the  balance  of  this  season  unless  we 
get  a  permanent  rise  of  water,  or  some  work  is  done  in  the  vicinity  of  this  town ;  we 
have  had  plenty  of  trouble  all  the  season  at  this  place. 

The  place  that  troubles  us  is  opposite  the  head  of  Long  Island  just  above  the  dam 
put  in  by  Mr.  Nader,  six  years  ago.  Mr.  Hinman  can  tell  you  where  it  is,  and  the 
shape  the  river  is  in. 
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thing  to  lix  it  immediato]j>  t 
Please  let  as  hear  from  j-oii. 
Yours,  truly, 

Col.  D.  C.  HorsTOs. 


M.  H.  KEVSAit  &.  C.i. 


rooni  of  lealer  gaagei  al  I'orlaije  City  Ijick,  lyitmimin,  during  tie  ittoiilk  o/  June,  1S6(1. 
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Dve  luwer  tiilter  -ill.  The  dltToreDcc  in  eieTHlion  or  the  two  leros  la  0.33  of  >  root.  The  renilitu'ii 
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Commenceil  letting  water  into  tlio  canal  on  the  M.  From  the  4th  to  Iho  11th  fril 
one  valve.  The  hiBlieBt  water  in  tho  WisconHiD  River  occurred  at  noon  on  the  17lh, 
at  which  time  tho  njiper  gauge  reailiiig  was  7.1  feet  above  jtero. 

WlIJJAM  EnWARDH, 

Loek  Tindtr. 


'Kaoord  of  maler  gauges  at  Fort  IHnntliago  Loik,  IFi«ooNnn,  diteing  the  month  of  June,  IKM. 
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Tlie  leant  lieail  of  water  on  the  n\i^-t  jjates  was  6  inehes. 
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Beoordof  water  gauges  at  Governor's  Bend  Locky  Wisconsin,  during  the  month  of  June,  1880. 

[Elevation  of  zero  upper  gange  on  upper  miter  sill.    Elevation  zero  lower  gauge  on  lower  roiter  sill. 
The  di£ference  lu  elevation  of  the  two  zeros  is  1.6  feet.    The  readings  are  in  feet  and  tenths.] 
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All  the  gates  were  ox)eued  the  18th  and  remaiued  open  until  the  28th,  wIh;u  they 
were  closed. 

Richard  E.  Rice, 

Look  Tender, 


FOX   RIVER. 


rkport  of  lieutenant  f.  a.  hinman,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee,  Wis,,  July  1,  1880. 

Sir  :  I  have  the  honor  to  suhmit  the  following  report  of  operations  on  that  part  of 
the  Fox  River  improvement  under  my  charge  for  the  fiscal  year  euding  June  30,  1880. 

1.  PORTAGE  city  (GUARD)  LOCK. 

After  the  close  of  navigation  last  fall,  a  coffer-dam  was  thrown  across  the  upper 
approach  to  this  lock  and  the  lock  drained  by  drawing  down  the  Portage  Canal,  so 
that  no  pumping  would  he  required  in  repairing  it.  This  lock,  which  had  never  been 
thoroughly  repaired  since  it  came  into  the  possession  of  the  United  States,  was  found 
to  be  in  a  very  dilapidated  condition ;  it  was  ascertained  that  at  some  time  it  had 
been  lengthened  21  leet,  the  original  lower  gate  recesses  being  built  out  with  framing. 
TTie  present  dimensions  of  the  lock  are  160  by  35  feet. 

The  recent  repairs  have  placed  it  in  excellent  condition.  They  were  asfriUows: 
The  coping  and  upper  seven  courses  of  timber  of  the  lock  walls  were  replaced  by  new 
ones,  and  new  diagonal  braces  were  put  into  the  walls  to  support  the  rear  courses. 
The  upper  wing- walls  that  formerly  stood  on  props  above  the  floor  were  built  anew 
and  placed  directly  on  the  floor.  Mortises  were  cut  in  them  to  provide  for  future 
coffer-dam.s.  The  upper  nine  courses  of  the  lower  wing-walls  were  renewed,  and  all 
the  walls  were  refilled  with  sand.  New  hollOw  quoins  and  gates,  with  the  exception 
of  the  old  iron  valves,  were  built.  Sheet  piles  were  driven  across  the  walls  at  the 
upper  ends  of  the  upper  wing- walls,  and  also  at  the  upper  hollow  quoins.  The  old 
balance-beams  were  discarded,  and  the  new  stylo  of  gate-hangings  put  on 'and  well 
secured,  not  only  to  the  walls  but  to  anchorages  beyond.  Tbe  gates  are  operated  by 
new  rack  and  pinion  attachments.  In  the  upper  gates  waste- weirs  were  so  constituted 
that  the  Portage  Canal  can  be  fed  from  the  surface  of  the  Wisconsin  River  at  all  stages 
above  low- water,  insteatl  of  from  the  bottom  (through  the  valves)  as  heretofore.  It 
is  believed  that  this  will  serve  to  lessen  the  amount  of  sand  that  is  drawn  into  the 
lock.'  The  waste-weir  in  each  gate  consists  of  loose  vertical  planks  rabbeted  into  the 
upper  arm  and  the  first  arm  above  the  valves,  which  can  bo  quickly  removed,  or 
Teplaced  by  hand  when  the  pressure  is  off  the  gate ;  the  upper  rabbet,  assisted  by  two 
iron  croes-bars,  the  top  one  of  which  is  locked,  holds  them  in  place*  when  the  pressure 
is  off  and  prevents  their  removal  except  at  will.    The  lock  was  lined  anew  throughout 
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with  two  courses  of  plank  1  incli  and  2  inches  thick,  respectively.  The  lock  chamber 
was  cleaned  out,  and  the  entire  floor  repaired,  battened  and  cross  timbers  put  on  to 
bind  it  well.  The  upper  miter-sill  was  not  disturbed  except  to  repair  it ;  it  can  be  easily 
cut  down  4  inches  when  ordered ;  the  lower  miter-sill,  which  was  the  same  height  as 
the  upper  mitcr-sill,  was  cut  down  4  inches,  in  order  that  therei  majr  always  be  a  depth 
of  3.5  feet  of  water  on  it  when  the  stage  of  water  in  the  Wisconsin  River  will  admit 
of  it.  The  least  depth  on  the  upper  miter-sill  since  1872  (inclusive)  is  2.4  feet  (in  1877), 
and  the  greatest  depth  10.3  feet  (during  last  month). 

Six  snubbing-posts  were  placed. 

On  completion  of  the  above  repairs  the  coflfer-dam  was  removed  by  dredge  No.  2, 
And  the  canal  filled  the  fore  part  of  April. 

2.  PORTAGE   CANAL. 

Dredge  No.  2  removed  an  approximate  estimate  of  665  cubic  yards  of  material  from 
the  upper  approach  to  the  Portage  City  (Guard)  Lock,  which  had  filled  up  but  slightly, 
making  it  deeper  for  future  contingencies,  and  wider. 

A  fender  of  piles,  capped  with  one  course  of  timber,  was  constructed  on  each  side 
of  this  approach  from  the  lock  to  the  river.  The  one  on  the  north  side  is  134  feet  lone 
and  that  on  the  south  side  is  120  feet  in  length ;  the  east  117  feet  of  the  former,  and 
also  the  east  67  feet  of  the  latter,  next  to  the  lock,  were  sheet  piled,  in  order  to  form 
a  revetment  to  keep  out  the  sand.  Eight  snubbing-posts  were  driven  on  the  north 
side  of  this  approach  above  the  fender. 

Dredge  No.  2  removed  478  cubic  yards  of  material,  estimated  approximately,  from 
the  canal  at  Wisconsin  street  bridge,  the  most  of  which  had  been  deposited  there 
when  the  bridge  was  rebuilt,' the  balance  having  been  washed  in. 

Ijast  year  the  canal  was  widened  just  below  the  Portage  City  (Gnard)  Lock  so 
that  boats  95  feet  long  could  turn  there.  In  so  doing  the  brush  and  stone  revetment 
was  removed.  The  consequence  was  that  the  bank  was  eroded  at  this  x>oint,  and  a 
small  bar  containing  1.33  cubic  yards  of  sand  formed  near  it.  It  was  removed  by 
hand  while  the  canal  was  empty,  and  the  bank  again  reveted. 

Two  spring  piles  were  driven  at  the  lower  railroad  bridge  to  facilitate  the  passage 
of  boats  through  it,  and  twenty-five  snubbing-posts  were  driven  at  convenient  places 
along  the  canal. 

This  8i)ring  the  city  of  Portage  replaced  the  float-bridge  at  Ketchum's  Point  by  an 
iron  swing  draw-bridge  with  stone  substnicture,  having  a  clear  water-way  of  60  feet 
perpendicular  to  the  axis  of  the  canal  when  the  draw  is  open.     It  is  protected  by  piles. 

The  honorable  the  Attorney-General  of  the  United  States  gave  an  opinion,  dated  Feb- 
ruary 21,  last,  that  "the  United  States  are  not  under  any  liability  to  maintain  the 
draw-bridge  across  the  Portage  Canal  ".at  Wisconsin  street. 

3.  FORT  WIXNEBAGO  RESERVATION.  • 

The  boundary  lines  of  this  reservation  were  rerun,  and  the  reservation  fenced  in. 
It  lies  on  the  north  side  of  the  Fox  River  at  Fort  Winnebago  Lock,  and  is  aboot 
equally  divided  by  the  Portage  Canal ;  it  con  tains  22.28  acres.  The  buildings  thereon 
not  belonging  to  the  United  States,  with  one  exception,  were  removed  by  their  owners. 

4.  governor's  bend  level. 

On  the  close  of  navigation  last  fall  this  level  was  drawn  down  in  order  to  repair 
Governor's  Bend  Dam,  aft«r  which  it  was  raised  ;  during  this  time  the  breast-waU  at 
the  upper  end  of  the  level  prevented  the  reformation  of  a  bar  below  it. 

Dredge  No.  2  cut  ofl*  two  small  points  on  this  level  on  the  left  bank  a  short  distance 
below  Fort  Winnebago  Lock;  the  estimated  amount  of  material  removed  was  860 
cubic  yards. 

5.  governor's  bend  lock. 

This  lock  received  minor  repairs  from  time  to  time ;  it  is  not  in  very  good  condition 
and  may  require  extensive  rox)airs  before  long.  A  new  lock  should  be  substituted 
for  it.  ^ 

6.  governor's  bend  dam. 

This  dam  was  thoroughly  repaired  as  follows :  The  abutments  and  breast  slope  were 
replaced  by  new  ones  of  a  similar  description  ;  leaks  were  stopped  in  the  back  slope; 
sheet  piles  were  driven  along  and  adjacent  to  the  upper  side  of  the  dam,  and  the  abut- 
ments filled  and  surmounted  with  clay  principally. 
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7.   MISCELLANEOUS. 

The  Fox  River  was  fed  from  the  Wisconsin  River  as  required. 
During  last  mouth  a  freshet  occurred  in  the  Wisconsin  River,  which  hroke  through 
the  left  hank  into  the  Fox  River.    A  description  of  this  freshet  will  he  found  in  mj 
Annual  report  of  operations  on  the  Wisconsin  River  improvement  for  this  fiscal  year. 
The  hull  and  hou^r  flues  of  the  floating  pile-driver  were  recaulked. 
Mr.  Ed.  C.  Hinman  rendered  valuable  services  in  the  prosecution  of  the  foregoing 
operations. 

Very  respectfully,  your  obedient  servant, 

F.  A.  Hinman, 
First  Lieutenant  J  Corps  of  Engineers,  U.  8.  A, 
Maj.  D,  C.  Houston, 

Corps  of  Engineers,  U.  8,  A, 


REPORT  OF  MR.   C.   A.   FULLER,   ASSISTANT  ENGINEER. 

Appleton,  Wis.,  July  1,  1880. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  improve- 
ment of  the  Lower  Fox  River  for  tiie  fiscal  year  ending  June  30,  1880 : 

No  new  works  were  commenced  during  the  year ;  operations  were  confined  to  the 
continuance  of  works  already  commenced,  to  quarrying,  dressing,  and  transporting 
iitone,  and  to  repairs  of  locks,  dams,  and  canal  banks. 

Navigation  was  continued  without  interruption  until  closed  by  Ice  on  the  30th  of 
November.  Necessary  repairs  to  the  locks  having  been  made  during  the  winter  and 
early  spring  months,  navigation  was  resumed  throughout  the  line  on  the  8th  of  May, 
and  has  continued  uninterruptedly  to  the  present  time.  The  following  outline  of 
operations  at  each  point  on  the  Lower  Fox  River  is  respectfully  submitted. 

1.   DUCK   creek  quarry. 

Quarrying  stone  was  continued  at  this  point  until  September*  30,  1879.  at  which 
date  work  was  suspended,  and  has  not  since  been  resumed.  During  the  snort  work- 
ing season  there  were  taken  out  and  hauled  to  the  stone-yard  221  cords  of  dimen- 
sion stone  and  103.2  cords  of  large  backing  stone;  2,136  cubic  yards  of  earth  were 
stripped  and  removed  from  the  quarry.  Stone-cutting  has  been  continued  during  the 
whole  year.  There  has  been  dressed,  for  ref  etment  wall  of  Appleton  Canal,  4,902 
supen&cial  feet,  pitched  faced ;  2,070  superficial  feet  of  pointed  faced ;  1,015  superficial 
Ifeet,  bush-hammer  dressed,  and  seven  arches  (2,891  superficial  feet)  for  flumes ;  6,571 
superficial  feet  of  ashler,  32  round  corners  and  check-stones,  and  31  hollow  quoins 
were  bush-hammer  dressed  for  construction  of  new  lock. 

2.  de  pere  lock  (old). 

The  west  upper  wing- wall  was  raised  1  foot,  new  spars  placed  on  gates,  and  slight 
repairs  made  to  the  lock.  ' 

3.   DE   pere  dam   (new). 

A  coffer  dam  80  by  15  by  8  feet  was  framed,  planked,  and  snuk  at  west  end  of  dam, 
and  the  foundation  prepared  for  the  connecting  crib  ;  one  crib  was  framed  and  bolted, 
and  the  connecting  cribs  at  each  end  of  the  dam  were  sunk  in  p^ition  and  filled  with 
stone.  The  crest  timbers,  stringers,  and  planking  of  dam  were  finished,  and  bulk- 
heads built  at  each  flume.  The  canal  bank  between  east  abutment  and  head  of  lock 
was  strengthened  and  raised  from  12  to  24  inches.  The  dam  is  completed,  with  ex- 
ception of  flanking  the  flumes,  eight  in  number,  and  finishing  the  clay  and  gravel 
backing.  Work  was  suspended  on  the  25th  of  November,  the  property  inventoried 
and  stored,  and  the  force  discharged. 

Twonty-seven  hundred  and  eighty-five  linear  fe«t  of  crest  timbers  and  2,096  linear 
feet  of  stringers  were  framed  and  bolted,  and  1,994  linear  feet  of  dam  planked  during 
the  working  season. 

4.  little  kaukauna  dam  (new). 

fiHght  repairs  were  made  to  abutment  of  south  end  df  the  dam. 
124E 
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5.    LITTLE   KAUKAUXA   LOCK   (OLD). 

New  spars  were  i)ut  on  j^ates  and  slight  repairs  made. 

6.  RAPID   CROCIIE   DAM   (NEW). 

Slight  repairs  were  made  to  abutments  at  caeh  end  of  dam. 

7.  RAPID   CROCHE   LOCK   (OIJ>). 

Repairs  were  made  to  head  walls  and  to  canal  hank  adjacent  to  the  lock ;  new 
spars  were  put  on  gates  and  suspension  rod  repaired. 

8.    KAUKAUXA    QUARRY. 

Four  hundred  and  seventy-four  and  forty-seven  hundredths  cords  of  dimension  and 
backing  stone  were  quarried  and  hauled  to  stone-yard,  and  4,232  cubic  yards  of  earth 
stripping  removed.  Quarrying  was  suspended  on  September  30,  and  the  pump,  en- 
gine, and  tools  removed  and  stored.  The  following  stone  have  been  dressed  during 
the  year,  viz :  For  revetment  wall  of  Appleton  Canal,  1,793  superficial  feet,  pitched 
faced;  for  new  lock  at  Little  Chute,  1,617  superficial  feet  for  chamber  and  recess 
walls,  2,790.54  superficial  feet  of  coping  stone,  159.4  linear  feet  of  round  comers  (3 
feet  radius),  and  91.4  linear  feet  of  hollow  quoins,  all  bush-hammer  dressed  ;  for  new 
lock  at  Kaukauna,  56  corner  and  check  stones,  sixty  hoUow  quoins,  and  8,322  super- 
ficial feet  for  walls.    Dressing  stone  at  this  work  is  suspended. 

9.   KAUKAUNA  DAM   (NEW). 

Slight  repairs  were  made  to  the  embankments  at  each  abutment. 

10.    KAUKAUNA  5TH  LOCK  (OLD). 

Two  new  spars  were  put  on  gates  and  slight  repairs  made. 

11.    KAUKAUNA  4TH  LOCK  (NEW). 

The  capstan  platforms  were  leveled  up  and  repairs  to  banks  adjacent  to  head  walls 
made. 

12.  KAUKAUNA  2d  LOCK  (OLD). 

Portions  of  chamber  walls  were  replanked,  the  coping  of  walls  repaired,  new  span 
put  on  gates,  six  snubbing  posts  set,  and  capstan  platforms  repaired. 

13.  KAUKAUNA  IST  LOCK  (OLD). 

The  coping  of  walls  was  repaired,  seven  snubbing  posts  set,  chamber  walls  partly 
replanked,  and  capstan  platforms  repaired. 

14.   LITTLE  CHUTE  COMBINED  LOCKS  (NEW). 

Two  oak  paddle  arms  were  placed  in  middle  gates  and  a  new  bumper  to  npper  plat- 
form put  on ;  one  new  maneuvering  gear  for  upper  platform  valves  was  puu^ed  and 
the  valve  chains  on  platform  replaced  by  iron  rods. 

15.   LITTLE  CHUTE  2d  LOCK  (OLD). 

Two  new  diamond  blocks  and  one  new  iron  capstan  were  placed,  two  new  span  put 
in  gates,  and  the  south  wall  replanked. 

16.   LITTLE   CHUTE   LOCK   (NEW). 

This  lock  is  to  replace  the  1st  and  2d  Little  Chut^  locks.  The  height  of  walls  is 
25.5  feet  above  the  lower  miter  sill  and  the  lift  15  feet.  During  the  year  the  exca- 
vations for  lock  pit  and  for  inlet  and  outlet  have  been  completed,  requiring  the  le- 
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mov.il  of  1,396  cubic  yards  of  rock  and  4,885  cubic  yards  of  earth  and  spals.  A  dry 
wall,  cxfrndinj^  from  lower  entl  of  south  wall  of  lock,  containing  47  cubic  yards,  was 
built,  and  from  the  u]>per  end  a  wall  was  constructed,  containing  133  cubic  yards  of 
cenu'iit  masonry.  The  slopes  of  both  inlets,  '2,374  superfuMal  feet,  were  ])aved  with 
sttuie.  The  lock  walls,  measuring  3,202  cul»ic  yards,  were  laid  in  cement  mortar,  and 
the  joints  ])oi!ited.  A  miter-sill  jdatfonn  and  two  miter  siils  were  framed  and  bolted 
in  ]ila 'e  ;  locix  gates  were  constructed  and  hung  ;  gate  and  recess  valves  i)laeed,  aiul 
tiftren  steps  built  at  h'wer  end  of  lock  ;  35(1  cubic  yards  of  clay  tilling  were  placed  in 
rear  of  south  wall  and  2,'i70  cubic  yards  on  canal  banks;  the  cotier-dams  were  re- 
niove<l  and  the  loek  and  canal  levels  cleaned  up.  This  locli  is  com[)leted.  To  linish 
tlie  work  at  this  ])oint  a  head  wall  across  tlie  old  2d  lock  will  be  built  and  the  walls 
of  the  1st  loek  raised  to  the  level  of  those  of  the  new  lock.  The  stone  used  in  con- 
struction was  receiveil  from  Kaukauna  quj^rry.  During  the  year  2,141  barrels  cement. 
459  cubic  yards  sand,  and  GG3  bushels  of  lime  were  purchased  in  open  market  and 
expended. 

17.    LITTLE   CHUTE    IST  LOCK   (OLD). 

One  now  iron  capstan  was  placed,  the  coping  repaired,  and  slight  repairs  made  to 
the  gates. 

18.    LITTLE   CHUTE   DAM   (NEW). 

Slight  repairs  were  made  to  the  embankments  at  each  abutment. 

19.  cedar's  dam  (new). 
No  repairs  were  made  to  this  dam  during  the  year. 

20.  CeDar*8  lock  (old). 

In  November,  1879,  one  of  the  lower  wing-walls  of  this  lock  fell  in,  obstructing 
navigation  at  this  point  four  days.  A  crib  wall  was  built  to  replace  it,  and  the  dihria 
of  the  old  wall  was  removed.  Repairs  were  commenced  in  January,  1880;  coffer-dams 
were  put  in  above  and  below  the  lock,  and  an  engine  and  centrifugal  pump  was  con- 
stantly worked  to  keep  the  lock  free  from  water;  two  new  lower  wing- walls  were 
constructed;  two  lower  hollow  quoins  made  and  secured  in  place;  one  new  gate  built 
and  hung;  the  old  planking  stripped  where  found  necessary,  and  replaced  by  new; 
new  coping  was  placed  the  whole  length  of  the  south  wall,  and  for  a  length  of"75  feet 
on  the  north  wall;  eleven  anchor-bolts,  two  diamond  blocks,  and  one  snubbing  post 
were  placed  and  secured.  The  coffer-dams  were  removed,  and  pnmp,  engine,  and 
tools  stored;  4,171  feet;  b.  m.,  oak  timber;  11,686  feet,  b.  m.,  pine  timber  and  plank 
were  purchased  and  expended. 

21.   APPLETON  4TH  lock  (OLD). 

The  lower  gates  were  taken  out,  the  hollow  quoins  cut  off  at  surface  of  water,  and 
replaced  by  new  ones;  6  cubic  yards  of  dry  wall  in  rear  of  hollow  quoins  was  taken 
down  and  cement  masonry  built  in  its  place;  eight  new  posts  were  placed  in  chamber 
walls,  and  a  new  coping  laid  on  the  south  wall ;  one  snubbing  post  put  in,  and  the 
walls  planked  where  found  necessary. 

22.    APPLETON  LOWER  DAM  (OLD). 

Slight  repairs  were  made  to  the  timber  abutment  of  the  south  end  of  the  dam,  and 
to  the  embankment. 

23.   APPLETON    3d  lock  (OLD). 

Repairs  to  this  lock  were  commenced  in  January,  1880,  coffer-dams  were  built  above 
and  below,  and  an  engine  and  pump  constantly  worked.  The  old  gates,  hollow  quoins, 
and  miter  sills  were  removed  ;  35  cubic  yards  of  loose  rock  were  removed  from  under 
the  miter  sills;  masonry  walls  and  bed  timber  were  laid  to  support  the  miter  sills: 
new  miter  sills  were  framed  and  bolted  in  place;  new  hollow  quoins  were  made  and 
secured  in  place,  and  gates  repaired  and  rehung.  Both  walls  were  partially  planked, 
and  new  coping  put  on;  thirteen  anchor-bolts  were  placed  in  chamber  walls;  new 
capstan  platforms  were  made  at  lower  end  and  the  upper  ones  replanked ;  five  snub- 
bing-posts  were  put  in;  336  cubic  yards  of  old  lower  wing-wall  were  taken  down  and 
90  cubic  yards  of  clay  removed  from  under  one  wall ;  218  cubic  yards  cement  masonry 
were  laid  in  lower  wing- wall,  and  under  miter  sills,  and  36  cubic  yards  of  dry  stone 
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wall  built  in  extension  of  wing- wall ;  310  cubic  yards  of  mud  and  gravel  were  taken 
from  lock-pit  and  from  between  wing-walls.  The  engines  and  pumps  were  removed 
and  stored;  7,857  feet,  board  measure,  oak  timber,  9,839  feet,  board  measure,  pine 
timber,  and  14,446  feet,  pine  plank  and  boards,  144  banels  of  cement,  and  80  bnsnels 
lime  were  purchased  in  open  market  and  expended. 

24.   APPLETON    IST  LOCK   (OLD). 

The  lower  gates  were  removed,  the  wall  in  rear  of  hollow  quoins  relaid,  and  the 
gates  rehung.  A  new  coping  for  the  north  wall  was  framed  and  placed,  sixteen  new 
upper  posts  put  in,  and  the  lower  south- wing  walls  rebuilt. 

25.   APPLETON  WASTE  WEIR. 

A  weir  22  feet  in  the  clear,  to  regulate  the  water  in  the  Appleton  3d  level,  was  con- 
stnicted  in  left  bank  of  the  canal  near  the  3d  lock ;  :^7  cubic  yards  of  earth  were  ex- 
cavated; 10,127  feet,  board  measuns  pine  timber,  framed  and  bolted  in  place:  11  cords 
rubble-stone  tilling  put  in,  and  the  sides  and  apron  sheathed  with  pine  plank. 

26.    REVETMENT  WALL  OF  APPI^TON  CANAL. 

The  work  of  construction  was  continued  on  this  wall  to  the  22d  of  November,  1879,  on 
which  date  it  was  suspended  for  the  season,  and  the  engine,  pump,  and  tools  removed 
and  stored.  During  the  working  season  coffer-dams  were  built,  water  pumped  out, 
foundations  leveled,  and  3,645  cubic  yards  of  cement  masonry  laid,  and  a  dry  stone 
wall  containing  12  cubic  yards  built  in  rear  of  head  wall  of  Appletbn  Ist  lock;  1,416 
barrels  of  cement,  377  bushels  of  conmion  lime,  and  377  cubic  yards  of  sand  were  pur- 
chased and  expended  on  the  work.  Stone  used  in  constniction  was  brought  from  Duck 
Creek  and  Kaukauna  quaiTies,  and  from  Little  Chute.  The  length  of  wall  completed 
to  level  of  bottom  of  coping  is  54'!*  feet.  Average  height  above  rock  foundation  is  20.6 
feet ;  118  linear  feet  of  wall  in  continuation  is  built  uj)  to  within  5  feet  of  the  bottom 
of  coping,  the  average  h«Mght  being  12.1  feet.  To  complete  the  work  118  linear  feet  is 
to  be  built  5  feet  in  height,  and  126  linear  feet  to  a  height  of  14.5  feet,  and  a  stone 
coping  6.5  feet  wide  bj'  1  foot  thick  laid  the  whole  length  of  the  wall. 

28.    MENA8HA  LOCK   (OLD). 

The  west  upper  wing  wall  was  planked ;  one  new  diamond  block  and  three  snub- 
bing-posts  placed  and  secured ;  gates  repaired  and  two  new  spars  put  on. 

2y.    REPAIRS  TO   BREAK   IN   MENA8HA  CANAL  BANK. 

A  serious  break  occurred  in  the  canal  bank  at  Menasha  on  the  18th  of  April,  1880, 
caused  by  a  scvtTc  gale  from  tlie  south  west,  forcing  the  water  of  the  lake  into  the 
canal.  The  bank  of  the  basin  on  the  west  side  of  the  lock  was  washed  out  for  a  length 
of  about  100  feet  down  to  the  level  of  the  bottom  of  the  canal.  A  coffer-dam  125  leet 
long  and  8  f<'ct  high  was  built  across  the  canal  as  soon  as  possible,  the  water  drawn 
oft',  and  re]>aii*s  of  bank  pushed  vigorously.  The  breach  was  filled  to  the  level  of  the 
old  enil)ankni(»nt,  and  other  ixu-tions  of  the  bank  were  raised  and  strengthenetl.  The 
cofter-dam  was  removed  and  navigation  ()i>ened  on  the  8th  of  May ;  3,113  cubic  yards 
of  clay  and  .^)9  cords  of  rubble  stone?  w(^re  re(iuired  to  make  the  repairs.  There  was  ex- 
pended in  the  construction  of  the  coffcT-dam  10,712  feet,  board  measure,  pine  timber 
and  plank,  3,357  feet,  board  measure,  long  tiinlxT,  5,864  feet,  board  measure,  of  hemlock, 
and  15.5  cords  stone. 

30.   DREDGING. 

Dre^lge  No.  1,  after  removing  loose  rock  and  bowlders  from  the  channel  of  the  river 
above  Appleton,  jiroceeded  to  Duck  Creek  and  deepened  its  channel,  so  as  to  permit  the 
passage  of  boats  transporting  stone  from  the  quarry,  removing  8,666  cubic  yards  of 
sand  and  clay.  On  completion  of  this  work  the  boat  returned  to  De-Pere,  removed 
the  abutments  of  an  old  l>ridge  across  canal  basin,  and  excavated  a  channel  60  feet  in 
width  to  bed  rock .  through  the  basin  to  the  head  of  the  lock,  then  i)roceed6d  to  Little 
Chute  and  removed  1,476  cubic  yards  of  earth  and  si)alls  from  the  'M\  level  of  the  canal; 
from  thence  to  Menasha,  and  removed  bowldei's  and  oak  logs  from  the  river  channel ; 
then  returned  to  Cedars  Lock,  removed  })ortions  of  the  old  wing-wall  that  had  fallen 
in;  thence  proceeded  to  Appleton,  removed  three  old  cribs  from  above  the  stone  dam 
and  was  towed  to  Kaukauna,  laid  up  for  the  season,  and  the  crew  discharged  on  the 
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22d  of  November.  Repairs  having  been  made  to  boat  and  machinery'  during  the  spring 
months,  the  dredge,  prior  to  resumption  of  navigation,  removed  the  coner-dams  at 
Little  Chute,  Cedars,  and  Appletou  \id  locks,  and  from  Menasha  Canal,  and  has  since 
been  employed  in  dredging  the  2d  and  3d  levels  of  Appleton  Canal. 

No.  7,  Clam  Shell  Dredge.  This  dredge  was  purchased  and  received  at  De-Pere  on 
the  22d  November,  1H79.  After  fitting  up  the  machinery,  it  was  towed  to  Duck  Creek 
by  the  steamer  Neenah  for  trial.  Having  widened  the  cut  ma<le  by  Dredge  No.  1,  and 
deepened  the  water  at  the  quarry  landing,  it  was  then  towed  to  Kaukauna  by  the 
Neenah,  where  both  boatii  were  laid  up  and  their  crews  discharged. 

31.    MISCBLLAXEOUS. 

One  hundred  and  eightv-five  cubic  yards  of  clay  were  placed  on  bank  of  5tb  level 
of  Kaukauna  Canal  and  59  cubic  yards  of  rubble  stone  were  hauled  and  placed  on  its 
exterior  slope.  Slight  repairs  were  made  to  canal  bank  near  Appleton  4th,  Rapid 
Croche,  and  Little  Kaukauna  locks. 

The  steamers  Henrietta,  Neenah,  and  steam  launch  Genetal  Meade  with  seows  were 
employed  in  transporting  materials  for  the  works  in  process. 

All  of  the  old  wooden  locks  are  in  bad  condition,  requiring  constant  repairs  to  keep 
them  in  working  order,  and  should  be  replaced  by  stone  ones.  The  lock  at  Rapid 
Croche,  the  only  one  built  of  stone  by  the  old  company,  is  in  fair  condition,  but  will 
have  to  be  lengthened  10  feet  between  hollow  quoins  to  correspond  in  length  to  the 
new  locks.  When  replaced,  I  would  respectfully  suggest  that  the  new  ones  be  con- 
structed in  the  following  order,  viz :  Menasha,  Appleton  1st,  Kaukauna  1st,  Appleton 
3d,  Kaukauna  2^1,  Appleton  4th,  Cedars,  Little  Kaukauna,  Kaukauna  5th,  and  De  Pere. 

Stone  for  the  first-named  three  locks  has  been  quarried,  dressed,  and  for  the  Menasha 
lock  is  being  transported  from  Duck  Creek  quarry  to  Menasha  by  the  steamers  Hen- 
rietta and  Neenah. 

Very  respectfully,  your  obedient  servant, 

C.  A.  Fuller, 

Assistant  Engineer. 

Mj\j.  D.  C.  Houston, 

Carps  of  Engineers,  U.  S.  J. 


D  D  6. 

EXAMINATION  OF  OCONTO  BIVER,  WISCOXSIN. 

I 

United  States  Engineer  Office, 

Milwaukee^  T7t«.,  October  30,  1879. 

General  :  I  have  the  honor  to  traDsmit  herewith  a  repprt  by  Mr.  W. 
H.  Hearding,  assistant  engineer,  on  an  examination  of  Oconto  Eiver, 
Wisconsin,  made  in  pursuance  of  the  act  of  Congress  making  appropria- 
tions for  rivers  and  harbors  approved  March  3,  1879. 

A  survey  of  the  month  of  Oconto  Eiver,  with  estimates  for  its  improve- 
ment up  to  the  city  of  Oconto,  was  made  in  1870  and  submitted  with 
my  report,  dated  December  17, 1870.  (See  Report  of  Chief  of  Engineers 
for  1*^71,  page  120.)  No  resurvey  has  been  deemed  necessary,  but  the 
es!  iriates  can  be  greatly  reduced,  owing  to  the  reduced  cost  of  labor  and 
materials,  and  by  modifying  the  plan  of  improvement. 

The  plan  of  improvement  is  indicated  on  the  accompanying  tracing, 
and  consists  of  two  piers  at  the  mouth  of  the  river  and  dredging  the 
channel  up  to  the  city,  including  the  cut-off  marked  in  red,  C.  D. 

This  cut-off  shortens  the  river  so  much  that  its  cost  will  not  be  greater 
than  dredging  the  river  itself,  besides  giving  a  much  better  route  for 
vessels. 

The  piers  are  made  only  16  feet  wide,  instead  of  20  feet,  as  originally 
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designed,  and  the  w  idtli  of  channel  m  the  river  is  reduced  from  200  to 
150  feet. 

This  width  of  pier  (IG  feet)  is  deemed  sufficient  for  this  locality,  where 
the  exi)osure  is  much  less  than  in  Lake  Michigan,  and  a  width  of  chan- 
nel of  150  feet  is  sufficient  for  the  reciuirements  of  navigation. 

The  work  should  be  done  in  the  following  order:  First,  the  construc- 
tion of  the  north  pier,  and  dredging  the  bar  at  the  mouth  so  that  vessels 
can  enter  the  river  and  receive  their  cargoes.  (Now  vessels  have  to 
receive  their  cargoes  in  the  bay.)  It  is  possible  that  the  south  pier  may 
not  be  needed,  but  that  the  north  pier  will  protect  the  channel  from 
l)revailing  winds.  Provision  is  ma<le,  however,  for  the  south  pier  in 
the  estimates. 

Having  secured  the  required  depth  of  water  at  the  mouth,  the  chan- 
nel should  be  dredged  up  to  the  city. 

Provision  is  made  for  dredging  to  a  depth  of  12  feet  where  the  piers 
are  to  be  placed.  The  total  estimate  for  this  work  for  a  complete  im- 
provement is  $382,027.18.  A  much  smaller  sum  could,  however,  be 
applied  with  great  benefit  to  the  commerce  of  the  place.  It  is  probable 
that  the  south  pier  may  be  dispensed  with  or  reduced  in  length.  The 
width  of  the  channel  need  not,  at  first,  be  made  as  great  as  estimated 
for. 

Wlien  it  is  considered  that  the  dist  tnce  from  the  city  to  the  river 
mouth,  where  continuous  dredging  is  required,  is  over  two  miles,  and 
that  the  distance  from  the  river  mouth  to  the  13-foot  curve  in  the  bay  is 
nearly  3,000  feet^  through  which  a  channel  must  be  dredged  and  pro- 
tected by  piers,  it  will  be  evident  the  work  is  one  of  considerable  mag- 
nitude. The  amount  of  dredging  alone  to  obtain  a  channel  above  the 
mouth  150  feet  wide  and  12  feet  deep,  and  in  the  bay  200  feet  wide  and  of 
the  same  depth,  is  over  800,000  cubic  yards. 

General  Order  No.  2,  headquarters  Corps  of  Engineers,  dated  March 
15,  1879,  calls  for,  as  required  by  law,  ''full  statements  of  all  existing 
facts  tending  to  show  to  what  extent  the  general  commerce  of  the  coun- 
try will  be  promoted  by  the  several  works  of  improvement  contemplated 
by  such  examinations  and  surveys,  to  the  end  that  public  moneys  shall 
not  be  applied  excepting  where  such  improvements  shall  tend  to  sub- 
serve the  general  commercial  and  navigation  interests  of  the  United 
States."  (Joint  resolution  of  Congress  of  July  27, 1867.)  Also,  "  the 
amount  of  tonnage  or  commercial  business  during  the  previous  year  at 
each  point,  together  with  such  other  facts  as  bear  on  the  question  of  the 
proposed  improvement.'' 

The  only  object  sought  for  in  the  proposed  improvement  is  to  enable 
large  vessels  to  ascend  the  river  to  the  city  of  Oconto.  The  principal 
business  by  vessels  is  the  exportation  of  lumber.  At  present  the  lumber 
vessels  anchor  in  Green  Bay,  and  the  lumber  is  towed  out  a  distance  of 
about  3  miles  in  rafts  or  scows  and  loaded.  The  amount  of  lumber  ex- 
ported, as  nearly  as  can  be  ascertained,  is  80,000,000  feet,  one-fifth  of 
which  is  dressed  and  shipped  by  rail,  and  the  remainder,  64,000,000  feet, 
by  water.  If  the  lumber  vessels  could  ascend  the  river  the  cost  of  tow- 
ing and  extra  handling  would  be  saved.  Estimating  the  cost  of  this  at 
50  cents  per  thousand,  there  would  result  an  annual  saving  of  $32,000. 
It  appears,  also,  that  the  country  in  the  vicinity  of  Oconto  is  rapidly 
filling  up  with  settlers  and  that  the  agiicultural  i)roductions  are  rapidly 
increasing.  This  will  tend  to  increase  the  comnierce  of  the  idace. 
•  If  we  consider  the  general  commerce  of  the  country  as  the  aggregate 
of  the  local  commerce  arising  from  exports  and  imports  at  the  various 
I)oints  on  the  lakes,  rivers,  and  seaboard,  this  improvement  would  be  of 
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general  benefit  in  the  proportion  ^f  its  local  to  tLe  aggregate  commerce 
of  the  country. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Enijineers^  d,  8.  A. 


report  of  mr.  w.  h.  hearding,  assistant  engineer. 

United  States  Engineer  Office, 

MilwaukeCy  August  12,  1879. 

Sir  :  I  have  the  honor  to  state  that,  in  obedience  to  yonr  instructions  of  the  30th 
ultimo,  I  proceeded  to  Oconto,  Wis.,  on  the  6th  instant,  and  made  an  examination  and 
investigation  for  the  purpose  of  determining  the  commercial  necessity,  practicability, 
and  cost  of  improving  the  navigation  of  the  Oconto  River  from  its  mouth  to  the  city 
of  Oconto,  as  specified  in  your  order. 

Being  furnished  with  a  copy  of  the  map  of  the  detailed  survey  made  under  your 
directions  in  1870,  no  further  minute  survey  is  considered  necessary  for  basing  an  esti- 
mate of  the  quantities  of  materials  required  and  the  amount  of  excavation  needed  for 
8uch  improvement. 

I  therefore  engaged  a  row-boat  and  the  services  of  three  men  and  took  soundings  both 
down  and  up  the  river,  from  the  lower  bridge  in  Oconto  to  and  across  the  bar  at  the 
mouth  of  the  river  in  Green  Bay,  Lake  Michigan,  simply  to  determine  whether  any 
essential  changes  have  taken  place  in  the  river  since  the  survey  was  made  in  1870. 
In  going  do^vn  the  river  the  boat  was  steered  at  as  uniform  a  distance  of  50  feet 
from  the  south  bank  as  practicable,  and  in  returning  a  similar  distance  was  kept 
from  the  north  bank.  As  far  as  I  could  determine,  no  important  changes  have 
been  effected  in  the  river  chaimel  to  seriously  affect  an  estimate  of  the  cost  of  im- 
provement. In  the  reach  immediately  below  the  bridge  the  wat«r  is  somewhat  shskl- 
lower  than  it  was  at  the  time  of  the  survey,  and  the  channel  at  the  "Big  Bend"  has  been 
narrowed  through  a  lodgment  of  drift-wood,  but  this  latter  change  would  not  enter 
into  the  cost  of  improvement,  as  it  is  outside  of  the  cut  proposed  to  be  made,  and  even 
in  case  the  direction  of  the  channel  should  not  be  changed  from  its  present  tortuous 
coarse,  the  width  of  the  channel  has  suffered  no  serious  detriment  at  present  from  the 
accumulated  drift-wood,  for  at  this  point  the  river  must  be  180  feet  wide  from  the 
outer  ed^e  of  the  collected  drift  to  its  opposite  bank  or  marsh.  From  the  length  of 
time  which  the  saw-mills  upon  this  river  have  been  in  operation,  I  expected  to  find 
the  channel  obstructed  by  deposits  of  sawdust ;  I,  however,  did  not  find  many  depos- 
itfl  of  this  character.  In  a  few  places  it  has  collected  to  a  small  extent,  but  the  gen- 
eral character  of  the  material  forming  the  river  bed  is  sand.  In  going  down  and  up 
the  river  I  took  592  soundings,  and  I  found  sawdust  in  only  about  half  a  dozen  places. 
During  my  visit  of  two  days*  duration  I  had  occasion  to  cross  the  river  several  times, 
and  noticed  the  current  each  time  I  crossed.  The  water  in  the  river  is  much  lower 
than  u9ual,  but  the  outflow  was  constant  and  quite  rapid  during  the  time  of  my  visit. 
It  is  probable,  therefore,  that  most  of  the  sawdust  is  carried  by  the  current  out  into 
•Green  Bay  and  deposited  upon  the  beach. 

As  the  wind  was  constant  from  the  west,  I  thought.it  probable  that  a  sudden  change 
in  its  direction  might  at  times  influence  the  flow  of  the  current,  and  I  inquired  of 
some  of  the  raftsmen  whether  such  was  not  the  case.  They  replied  that  there  was 
generally  a  good  current  down  stream,  but  it  was  not  unusual  for  the  water  in  the 
bay  to  set  back  into  the  river  when  the  wind  shifted  from  westerly  to  easterly.  I 
found  a  spike  driven  into  the  northeast  comer  of  a  crib  in  the  river,  which  is  probably 
the  bench  mark  described  on  the  map  of  survey  of  1870.  This  spike  was  Ij^  feet 
above  the  water  level  when  I  took  the  soundings  in  the  river  on  August  6  instant. 

Mr.  R.  L.  Hall,  county  surveyor,  has  kindly  furnished  me  with  data  which  estab- 
lishes the  identity  of  the  bench  mark,  and  which  also  shows  the  water  in  the  river  to 
be  1 1^0  feet  lower  this  year  than  it  was  in  1870. 

I  conferred  with  a  number  of  the  leading  citizens  interested  in  the  river  improve- 
ment. They,  one  and  all,  are  very  anxious  to  obtain  the  assistance  of  the  United  States 
Government  in  the  construction  of  a  harbor  at  the  mouth  of  the  river  and  the  im- 
provement of  the  river  channel,  so  that  vessels  can  be  brought  up  to  the  mills  to 
receive  their  cargoes  without  incurring  the  expense  incident  to  rafting  the  lumber  aAd 
square  timber  from  the  mills  to  the  anchorage  in  Green  Bay,  which  is  situated  at  a 
distance  of  5  miles  from  the  lower  or  nearest  mill  on  the  river.     There  are  6  mills  in 
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operation  at  the  present  time,  5  of  which  are  run  by  steam,  find  1  by  water  jwwer. 
As  near  as  I  can  ascertain,  the  quantity  of  lOmber  manufactiu^d  at  and  shipped  from 
this  point  is  about  80,000,000  of  fe«t  (b.  m.)  per  annum  ;  besides  large  quantities  of 
lath  and  shingles.  A  large  export  of  railroad  ties,  cedar  posts,  and  teTegrajph  poles  is 
also  made.  About  one-lifth  part  of  the  lumber  is  dried  and  carried  by  rail ;  the  re- 
maining four-fifths  is  shipped  by  vessels. 

A  large  product  of  this  material  has  been  exported  formerly,  and  as  an  argument 
in  favor  of  the  improvement,  an  estimate  of  the  extra  cost  of  production,  incurred  bv 
loading  at  such  a  distance  from  the  point  of  production,  is  cited.  Assuming  such 
extra  cost  to  be  50  cents  per  1,000  feet  (b.  m.),  80,000,000,  deducting  one>fifth,  equals 
64,000,000,  which,  at  50  cents,  gives  an  extra  cost  of  $^,000  per  annum. 

I  took  occasion  to  visit  several  of  the  stores  for  the  purpose  of  ascertaining  the 
character  of  the  goods  sold.  I  particularly  noticed  at  one  of  the  hardware  stores 
that  the  stock  was  chiefly  of  agricultural  implements,  and  the  proprietor  told  me  that 
his  trade  was  formerly  almost  exclusively  in  milling  gear;  now  he  says  his  trade  with 
the  farmers  is  larger  than  with  the  mills.  He  stated  that  he  had  sold  SM  plows  this 
summer. 

Oconto  County  contains  a  large  quantity  of  fine  agricultural  land  and  is  being 
rapidly  filled  up  with  set^ilers.  More  cereals  are  grown  than  are  neoessary  for  home 
consumption,  and  it  is  expected  that  in  a  few  years  large  exports  of  g^aln  will  be 
made. 

The  width  of  Green  Bay  in  front  of  the  Oconto  River  is  11  miles,  at  a  right  angle 
to  the  general  trend  of  the  shore  of  the  bay,  but  a  sea  from  the  E.  N.  E.  has  a  run  of  24 
miles.  This  course,  which  is  the  longest  reach  to  which  it  is  exposed,  is  tangent  to 
the  outer  edge  of  the  shoal  off  Poshtigo  Point,  distant  13  miles.  This  shoal  Jat«  out 
to  a  distance  of  3  miles  in  a  southeasterly  direction  from  the  point  of  land,  and  g^ves 
partial  protection  to  the  anchorage  where  vessels  are  at  present  loaded  with  lumber 
froAi  the  Oconto  River.  In  view  of  this  partial  protection  and  the  nearness  of  the 
opposite  shore  of  Green  Bay,  such  substantial  piers  as  are  required  to  withstand  the 
force  of  heavy  seas  from  the  open  lake,  are  not  required  for  the  improvement  in  con- 
templation. An  estimate  is,  therefore,  submitted  for  crib,  piers  of  16  feet  in  width,  to 
be  sunk  in  a  dredged  channel.  By  the  map  of  the  survey  made  in  1870,  the  distance 
from  the  mouth  of  the  river  to  the  line  of  12  feet  of  water  in  th3  bay  is  2,860  fi»t. 
To  cover  the  river  mouth,  in  such  manner  as  to  prevent  the  washing  of  the  sboTb 
accretions  into  the  channel  would  require  the  north  pier  to  be  built  100  feet  longer, 
and  inside  the  river  the  banks  would  need  protection  for  a  further  distance  of  1,000 
feet. 

A  protection  of  slabs  could  be  given  to  both  sides  of  the  river  at  its  mouth  for  this 
distance. 

An  estimate  of  the  cost  of  making  this  improvement  is  as  follows: 

ESTIMATED  COST  OF  CRIB  WORK  50'  BY  16'  BY  16'. 

• 

36,408  feet  b.  ni.  of  12"  by  1'-^"  timber  framed,  bolted,  and  sunk  in  place,  at 

$17  per  M |618  93 

5,050  pounds  of  iron  drift  bolts,  at  4  cents 202  00 

73  cords  stone  ballast,  at  ^.50 401  50 

Total  cost  of  crib  50' by  16'  by  16' 1,222  43 

COST  OF  FILLING  INTERVAL   BETWEEN  CRIBS   AND   FOOT- WALK  3  FEET  WIDE  ON  TOP 

OF   PIER. 

For  6  cords  of  brush,  at  $:i  per  cord $18  00 

For  4  cords  of  stone,  ^o.oO 22  00 

For  450  feet  (1».  m.)  :^inch  i>lank  for  foot- walk,  at  $12 5  40 

For  9  pounds  of  spikos,  at  5  couts 45 

For  stone  foundation : 
For  10  cords  of  stono,  at  §5.50 55  00 

Total  cost  of  interval,  &c 100  85 

Total  cost  of  cri  b 1, 222  43 

Total  cost  ofr.O  feet  of  pier 1,323  28 

2 

Cost  of  100  feet  of  pier,  at  8-ir).4r)J  per  foot 2,646  56 
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FOR   DREDGING  A  CHANNIGL  FROM  THE   UNE   OF   13  FEET  OF  WATER  IN  GREEN  BATy 
ACROSS  BAR  TO  MOUTH  OF  OCONTO   RIVER,  250  FEET  WIDE  BY  13  FEET  DEEP. 

For  excavating  225,648  cubic  yards  of  material  in  place,  or  adding  one- 
third  for  scow  measurement,  300,864  cubic  yards,  at  20  cents $60,172  80 

Length  of  2  crib  piers,  5,800  running  feet,  at  $26.46 153, 468  00 

For  dredging  inside  mouth  of  river,  1,250  feet  by  200  feet  wide,  to  a  depth 
of  13  feet,  119,864  cubic  yards  of  material  (scow  measurement),  at  16 
cents 19,178  24 

232, 819  04 

ESTIMATED  COST  OF  SLAB  PIER   REVETMENT   FOR  100'  BY  25'  BY  16'. 

The  piles  being  4  feet  apart  from  center  to  center. 

50  piles,  each  30  feet  long,  driven  in  place  on  each  side  of  slabs  forming  pier, 

at  $3.50 $175  00 

312  cords  of  slabs  placed  in  pier,  at  $2 624  00 

200  linear  feet  of  12"  by  12"  wale  timber,  at  20  cents 40  00 

162i  linear  feet  of  cross-ties,  16  feet  apart,  at  20  cents 32  50 

50  screw  bolts,  each  26"  long,  at  10  pounds  each  =:  500  pounds  iron,  at  5 

cents 25  00 


896  50 

This  estimate  is  somewhat  conjectural,  as  it  is  not  precisely  known  what  the  cost 
of  handling  the  slabs  would  be :  it  would  be  safe  to  infer  that  a  slab  pier  of  the  above 
character  could  be  built  for  $10  per  running  foot  of  pier.  The  river  banks  for  a  dis- 
tance of  1,000  feet  on  each  side  should  be  thus  revetted  in  connection  with  the  western 
extremities  of  the  crib  piers  proposed  for  the  protection  of  the  channel  dredged  out 
into  the  bay.     The  cost  of  2,000  running  feet  of  slab  pier,  at  $10,  $20,000. 

The  excavation  required  to  provide  a  channel  150  feet  wide  and  12  feet  deep,  from 
the  lower  bridge  in  the  city  of  Oconto  to  the  west  end  of  the  first  reach  inside  the 
mouth  of  river,  cutting  off  the  "big  bend,"  equal  to  9,800  feet  in  length,  would  be 
472,392  cubic  yards  in  place,  or  629,856  cubic  yards,  scow  measurement,  at  15  cents, 
$94,478.40. 

RECAPITULATION. 

For  excavating  channel  in  Green  Bay $60, 172  80 

For  2  crib  piers,  equal  to  5,800  feet  in  length 153, 468  00 

For  dredging  inside  mouth  of  river 19, 178  24 

For  2,000  running  feet  of  slab  revetment 20,000  00 

For  dredging  to  12  feet  from  Oconto  to  west  end  first  reach 94, 478  40 

347.297  44 
Adding  10  per  cent,  for  contingent  expenses 34, 729  74 

382,027  18 

It  is  possible  that  the  construction  of  one  pier  on  the  north  side  of  the  dredged 
channel  from  the  line  of  13  feet  of  water  in  the  bay  to  the  entrance  of  the  river  would 
be  sufficient  to  maintain  an  open  channel,  and  also  that  a  uniform  depth  of  10  feet  of 
wat«r  in  the  river  would  be  sufficient  for  the  requirements  of  commerce.  If  upon 
practical  test  the  former  conjecture  should  prove  correct,  and  the  latter  proposition 
be  accepted,  the  cost  of  the  undertaking  would  be  materially  reduced.  Under  such 
assumption  an  estimate  would  be  as  follows:  ,  , 

For  2,950  running  feet  of  crib  pier,  16  feet  wide,  at  $26.46  .'!'/. $78, 057  00 

For  2,0(30  feet  of  slab  pier  inside  mouth  of  river,  at  $10 20, 000  00 

For  300,864  cubic  yards  excavation  in  Green  Bay,  at  20  cents 60, 172  80 

For  119,864  cubic  yards  excavation  inside  mouth  of  river,  at  16  cents 19, 178  24 

For  excavation  required  to  provide  a  channel  from  lower  bridge  at  Oconto 
to  west  end  of  tirst  reach,  inside  river,  9,800  feet  long,  150  feet  wide,  and 

10  feet  deep,  484,672  cubic  yards,  scow  measurement,  at  15  cents 72, 700  80 

250, 108  84 
Adding  10  per  cent,  for  contingent  expenses 25, 010  88 

275, 119  72 

A  still  farther  reduction  in  the  cost  could  be  made,  provided  it  was  considered  ex- 
pedient to  substitute  a  slab  pier  for  crib  work,  for  the  protection  of  the  outside  chan- 
nel.    (Such  doubtful  protection  is,  however,  not  recommended.) 

The  extra  cost  of  labor  in  laying  the  slabs  and  making  them  secure  would  not  prob- 
ably exceed  $1  per  cord  of  128  cubic  feet,  or  $312  per  100  running  feet  of  pier,  and  the 
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extra  cost  of  driving  HO  piles  in  the  bay,  at  50  cents  each.  $25,  together  making  the 
sum  of  S:537,  wliich  added  to  Si, 000  (the  estimated  cost  of  slab  i)ier  inside  the  river) 
makes  a  cost  per  iuunin«]j  foot  of  §13.37. 

Then  2,9r)0  i'eiit  of  crib  pier  would  cost  as  per  above  estimate §78,057  00 

And  !2,9r)0  feet  of  slab  pier,  at. '?13.37 39,441  50 

Redncinjij:  the  last  estimate  to  the  extent  of 38, 615  50 

In  the  above  estimate's  no  provision  has  bc^en  made  for  the  revetment  of  the  river 
banks  above  the  lirst  inner  reach  of  1,000  feet.  Experience  alone  can  prove  whether 
sneh  protection  would  be  necessary. 

The  extent  of  the  action  which  the  current  wonld  produce  upon  the  river  banks  can- 
not be  known  bt^fore  such  chan<i:e8  as  have  been  contemplated  in  this  report  are  made. 
The  prices  stated  for  materials  and  labor  in  the  above  estimates  are  based  upon  the 
supposition  of  liberal  appropriations  being  made  for  the  work. 

I  herewith  inclose  a  tracing  of  map  drawn  by  Mr.  R.  L.  Hall,  county  surveyor,  upon 
which  I  have  plotted  a  portion  of  the  soundings  taken  by  me  as  accurately  as  practi- 
cable. 

With  great  respect,  I  beg  to  subscribe  myself  your  obedient  servant, 

W.  H.  Heardino, 
Assistant  Engineer. 
Bvt.  Col.  D.  C.  Houston, 

Major  of  Engineers,  U,  S.  A. 


D  D  7. 

SURVEY  OF  WOLF  RIVER,  WISCONSIN. 

United  States  ENaiNEER  Office, 

Milwaukee^  Wis.,  November  26, 1879. 

General  :  I  have  the  honor  to  transmit  herewith  a  report  by  Mr. ' 
John  Pierpont,  assistant  engineer,  on  the  survey  of  Wolf  River,  Wiscon- 
sin (continued),  called  for  by  the  harbor  and  river  act  approval  March 
3,  1879. 

An  examination  of  this  river  from  Lake  Poygan  to  Red  River  was 
made  in  1878,  under  the  act  approved  June  18,  1878,  and  a  report  pub- 
lished in  Senate  Executive  Document  No.  28,  3d  session  45th  Congress. 
The  estimates  for  improvement  did  not  extend  above  Scrapie's  Bridge, 
which  was  practically  the  head  of  navigation.  The  object  of  continuing 
the  survey  is  indicated  in  a  communication  from  Hon.  T.  0.  Pound  to 
the  honorable  Secretary  of  War,  dated  March  19, 1879,  in  which  he  says. 
"It  is  desired  that  the  work  be  continued  to  the  city  of  Shawano.^ 
The  estimated  cost  of  improving  the  river  from  Seniple's  Bridge  to 
Shawano,  by  dredging  a  channel  80  feet  wide  and  3^  feet  deep  at  low- 
water,  is  $43,500.  This,  added  to  the  estimate  of  last  season  tor  improve- 
ment below  Semple's  Bridge,  makes  a  total  estimate  of  $78,500. 

General  Orders  No.  2,  headquarters  Corps  of  Engineers,  dated  March 
15, 1879,  called  for  "full  statements  of  all  existing  facts  tending  to  ^ow 
to  what  extent  the  general  commerce  of  the  country  will  be  promoted 
by  the  several  works  of  improvement  contemplated  by  such  examina- 
tions and  surveys,  to  the  end  that  public  moneys  shall  not  be  applied. 
excepting  where  such  improvements  shall  tend  to  subserve  the  general 
commercial  and  navigation  interests  of  the  United  States.''  All  the  ob- 
tainable information  bearing  on  this  subject  is  given  in  the  report  of 
last  season's  examination  above  referred  to,  and  the  letter  of  Mr.  J.  D. 
Kast,  of  Shawano,  which  accompanies  this  report. 

There  is  no  existing  navigation  above  Semple's  Bridge,  which  has  no 
opening  for  the  passage  of  boats.    To  establish  navigation  up  to  the 
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Shawano  would  require  the  construction  of  three  draw-bridges.  There 
does  not  ai)pear  to  be  any  great  demand  for  the  improvement  of  this 
river.  The  business  (present  and  prospective)  does  not  warrant  any  hirge 
expenditure. 

As  stated  in  my  last  season's  report,  existing  navigation  would  be 
benefited  by  removal  of  snags,  leaning  trees,  &c. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  S.  A. 


report  of  mr.  jopn  pierpont,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee  J  Wi8,j  November  22f  1879. 

Sir:  Acting  under  your  instructions  to  proceed  to  Shawano,  Wis.,  and  make  such 
examination  of  the  Wolf  River  as  would  enable  me  to  submit  a  plan  and  estimate  of 
cost  for  extending  the  improvement  of  the  river  upon  the  plan  contemplated  in  my 
examination  and  report  of  last  season,  I>have  the  honor  to  state  that  I  have  made  the 
survey  needed,  and  respectfully  report  as  follows: 

The  river  and  harbor  act  of  June  18, 1878,  provided  for  the  examination  of  the  Wolf 
River  from  Lake  Poygan  to  the  Red  River,  Wisconsin. 

Acting  under  your  direction,  I  made  the  reconnaissance  during  August,  1878,  and 
my  report  dated  November  26,  1878,  was  published  as  Senate  Executive  Document 
No.  23,  third  session  Forty-fiftli  Congress.  In  this  report  I  stated  that  a  point  about 
ten  miles  below  Red  River,  and  called  Shawano  Rocky,  was  the  head  of  natural  navi- 
£^ation,  but  that  Semple's  Bridge,  about  four  miles  below,  was  the  real  head,  as  the 
bridge  had  no  draw,  and  I  was  compelled  to  abandon  the  light-draught,  stern- wheel 
eteam-scow  in  which  the  examination  had  been  made,  and  proceeded  the  remainder  of 
the  distance  in  a  skifl'.  Considering  this  bridge  as  the  head  of  navigation,  my  esti- 
mates for  the  improvement  of  the  river  were  carried  to  this  point  only.  The  second 
section  of  the  river  and  harbor  act  of  March  3,  1879,  provided  for  a  continuation  of 
the  examination  of  the  Wolf  River,  and,  instructed  by  you,  I  wrote,  under  date  of  May 
22,  1879,  to  the  Hon.  J.  D.  Kast,  of  Shawano,  asking  how  far  it  was  desired  to  extend 
the  examination.  In  his  reply,  dated  June  3,  187l»,  he  stated  that  the  river  should  be 
improved  up  to  the  town  line  bridge  near  the  city  of  Shawano.  As  this  letter  from  Mr. 
Kast  contains  all  the  information  bearing  upon  ijie  necessity  of  improving  the  river  up 
to  Shawano,  the  resources  and  population  of  the  country  that  would  be  benefited,  I 
append  the  letter  to  this  report. 

I  arrived  in  Shawano  on  the  25th  day  of  August,  1879,  organized  a  party,  and  com- 
menced the  survey  at  the  point  indicated  by  Mr.  Kast  as  that  to  which  the  improve- 
ment should  be  carried,  about  500  feet  below  the  outlet  of  Shawano  Lake. 

A  water-gauge  was  set  up  at  this  point  and  also  one  at  Semple's  Bridge,  and  daily 
observations  taken  during  the  time  the  survey  was  being  carried  on. 

The  gauges  were  set  up  nearly  at  the  same  time,  the  zero  of  each  gauge  being  placed 
at  the  water  surface  as  it  existed  at  the  time  they  were  put  in  position.  Starting  from 
the  upper  water-gauge,  a  transit  line  was  run  down  the  river  to  Semple's  Bridge,  and 
stations  established  along  the  line  at  intervals  of  200  feet,  numbered  consecutively 
from  1  to  243.  The  line  was  run  sometimes  on  one  side  of  the  river  and  sometimes 
npon  the  other  side,  that  side  being  chosen  which  presented  the  fewest  natural  obsta- 
cles. Having  stretched  a  chalk-line  by  soaking  it  thoroughly  and  winding  it  as 
tightly  as  possible  while  still  wet  around  a  tree  and  allowing  it  to  dry  in  this  condi- 
tion, it  was  divided  into  intervals  of  20  feet  by  cloth  tags,  every  fifth  tag  of  100  feet 
mark  being  white,  while  all  the  others  were  red.  Holding  one  end  of  the  line  at  each 
station  on  the  transit  line,  it  was  stret<5hed  across  the  river,  its  magnetic  bearing  noted 
with  the  prismatic  compass  held  at  the  station ;  the  distance  from  the  station  to  each 
hank  of  the  river  measured  on  the  line,  and  the  depth  of  water  sounded  at  each  of  the 
tags.  While  this  work  was  being  carried  on,  a  bench-mark  was  established  on  an  oak 
tree  near  the  upper  gauge,  and  one  on  one  of  the  crib  piers  of  Semple's  Bridge,  near 
the  lower  gauge,  and  a  Tine  of  levels  run  from  the  upper  to  the  lower  bench-mark  and 
back  again,  by  Mr.  J.  P.  Vose.  The  sum  of  the  fore-sights  running  down  the  river 
was  5.o73  feet  greater  than  the  sum  of  the  back-sights.  The  sum  of  the  back- 
sights in  running  back  was  5.846  feet  greater  than  the  fore-sights,  showing  a  dif- 
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feronce  of  .173  foot.  Tho  upper  bench-mark  is  3.225  feet  above  the  zero  of  the  upper 
gauge,  and  the  lower  bench-mark  is  5.283  feet  above  the  zero  of  the  lower  gauge, 
giving  a  difference  between  the  zeros  of  tho  gauges  or  total  fall  of  water-enrtace  of 
7.904  feet.  The  distance  between  the  gauges  is  9  miles,  giving  a  slope  of  water-surface 
of '0.878  foot  per  mile.  While  running  the  line  down  the  nver,  the  elevation  of  the 
water-surface  was  noted  at  intervals  of  about  -J  mile ;  but  as  the  stage  of  water 
varied  so  from  day  to  day,  and  the  gauges  were  too  far  apart  to  make  a  reduction  to 
any  plane  reliable,  and  as  tho  levels  showed  the  slope  of  the  surface  to  be  so  small,  I 
have  not  prepared  a  profile.  A  map  of  the  survey  has  been  made  on  a  scale  of  1  inch 
to  200  feet,  and  is  on  2  sheets,  the  river  crossing  each  sheet  twice.  The  map  shows 
the  river  with  the  adjacent  topography.  The  hills  are  indicated  approximately  by 
red  contours,  and  the  estimated  heights  noted.  The  soundings  taken  In  the  river 
are  expressed  in  feet  and  tenths,  and  are  reduced  to  a  plane  5  inches  below  the  zeros 
of  the  water-gauges,  which  was  the  lowest  stage  recorded  daring  the  survey.  The 
soundings  were  all  taken  in  three  days,  and  as  the  third  day  was  the  one  in  which  the 
lowest  water  occurred,  the  re<luctious  necessary  were  very  slight,  not  to  exceed  .2  of 
afoot. 

The  estimates  made  during  the  preceding  year  were  for  3.5  feet  depth  at  low-water. 
In  order  to  carry  the  estimates  upon  this  basis  to  t)ie  upper  end  of  the  survey,  I  atr 
tempted  to  draw  the  3.5-foot  curves  in  the  river,  but  finding  very  few  places  nponthe 
upper  half  of  the  river  surveyed  where  that  depth  of  water  obtained,  I  abandoned 
the  idea,  and  sketched  in  the  2-foot  and  3-foot  curves  instead,  which  are  shown  respect- 
ively by  a  black  and  by  a  blue  line. 

The  river  below  Semple's  Bridge,  as  explained  in  my  previous  report,  is  generally 
narrow  and  exceedingly  tortuOus ;  the  shoals  occur  only  in  the  wider  portion  of  the 
river,  and  as  they  are  composed  entirely  of  sand,  I  considered  that  the  required  depth 
of  water  could  be  readily  obtained  by  narrowing  the  river  by  a  system  of  bmsh  and 
stone  wing-dams,  removing  snags  and  leaning  trees.  Above  Semple's  Bridge,  how- 
ever, the  character  of  the  river  changes,  the  norseshoe  bend  being  replaced  by  long 
curves  connected  by  reaches  of  straight  river.  The  river  becomes  wide  and  shoal,  the 
be<l  being  composed  of  sand,  gravel,  soft  mud,  and  bowlders.  There  is  no  rock  in 
place,  and  none  of  tho  bowlders  are  so  large  as  to  require  blasting  for  their  removaL 
The  only  method  of  improvement  that  seems  practicable  is  to  dredge  a  channel  3.5 
feet  deep  and  of  such  width  as  to  accommodate  any  of  the  boats  that  may  ply  upon 
the  river.  This  width  I  have  taken  to  bo  80  feet,  and  have  indicated  the  proposed 
channel  by  two  red  lines  on  the  map,  and  estimate  the  amount  of  dredging  as  foftows. 

As  I  stated  before,  the  river  is  i)latted  upon  the  maps  in  4  lengths,  and  for  the  conven7 
ience  of  computation,  as  well  as  to  show  how  the  water  shoals  as  the  river  is  ascended, 
I  will  consider  each  section  by  itself,  and  give  tho  results  in  the  following  table : 


Lower  section 
Seconrl  Htu'tiou 
Third  Hi'Ction  . 
Upper  Hection 


Length,  i  "Width,  i      Area. 


'    Feet 

7,500 

14,  600 

11,500 

14,  000 


Feet. 


80 
80 
80 
80 


Sq.feet. 

600.  oeo 

1, 168,  000 

920,  000 

1,  lUO,  000 


Mean 
depth. 


Depth 
of  cut. 


Feet. 
3.03 
3.06  ! 
2.44  i 

•J.  74 : 


Feet. 
0.47 
0.44 
L06 
0.76 


Total 


47,  r»oo 


Excav*- 
tion. 


Cub.yd». 
10,074 
19,034 
36,107 
31,526 

96.741 


In  oomputin«jf  tho  um^hw  depth,  all  soiiiidiutjjs  ovor  3.5  feet  were  taken  at  3.5  feet.  I 
estiinatn  th«>  cost  of  this  oxcavation  at  40  c<'nts  per  ciiliic  yard.  The  material  exca- 
vated should  ho  combined  with  hni'^li  and  rnado  into  wiii«ij-dams,  jetties,  and  other 
structures,  coiitiniuyj  the  water  whiles  at  low  atai^e  to  the  channel  drciltijed  oi.it,  thus 
makii)<^  it  peruianc^nt.  The  cost  of  tiiis,  as  well  as  the  increased  expense  due  to  the 
shal](>w]u\Hs  of  the  cut,  I  think  will  all  Ix'  covered  by  the  ]>rice  given. 

On  \\w.  3()th  of  Aui^ust,  X^li),  I  uieasured  the  volume  of  discharge  of  the  river  above 
Stimple's  Hridge.  Two  cro.ss-sectious,  in(|  feet  from  each  other  and  perpendicular  to 
the  current,  w(?re  nn*a.sure<l,  the  soumlinjrs  being  taken  at  int<;rv»ls  of  20  feet. 

The  velocity  of  the.  current  I  nu'asured  by  an  ordinary  wooden  water-pail  sunk  by 
a  few  stones  to  the  mi<l  depth  and  susjicnded  by  a  piece  of  twine  to  a  small  cedar 
block,  which,  lloatin;;  on  the  surface,  s<rve(l  to  indicate  the  position  of  the  pail. 

The  tloat  was  run  three  times  in  tin*  c<'nter  of  the  stn*am  and  halfway  be  tw*een  the 
center  and  each  bank.  The  avera*:;e  tim«'  requinMl  for  the  lloat  to  pass  over  the  dis- 
tance of  100  feet  was  77  seconds,  ^ivinj;;  a  velocity  of  1.3  feet  per  second.  Tho  mean 
de]»th  of  the  two  cros.s-sections  was  3^  feet.  The  mean  area  was  5'i5  stinare  feet,  giv- 
ing a  discharge  of  'l*^*i  cubic  feet  per  second.  The  wafer  at  this  time  was  VJ  inches 
below  the  zeros  of  the  two  gauges.  . 
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The  area  reduced  to  the  low-water  plane  of  the  survey  would  be  487.5  square  feet, 
and  the  discharge  633.7  cubic  feet  per  second,  assuming  the  velocity  to  remain  un- 
changed. On  August  14, 1878,  I  measured  the  volume  at  Semple's  Bridge,  making  one 
cross-section  and  noting  the  time  required  for  a  chip  to  float  down  a  distance  of  20 
feet  from  a  point  10  feet  above  the  measured  cross-section  to  10  feet  below.  I  assumed 
the  mean  velocity  of  the  river  to  be  85  per  cent,  of  that  of  the  surface,  and  obtained  a 
discharge  of  809.2  cubic  feet  per  second,  or  175.5  cubic  feet  more  than  the  discharge  of 
this  year,  showing  that  the  river  was  lower  this  year  than  last.  In  order  to  ascertain, 
if  possible,  how  much  lower  the  river  was  when  taken  at  the  stage  to  which  the  sound- 
ings ai-e  reduced  (5  inches  below  the -zeros  of  the  two  gauges),  I  have  computed  the 
mean  depth  of  water  along  the  channel-line  between  the  outlet  of  Shawano  Lake  and 
Semple's  Bridge,  and  find  it  to  be  2.82  feet,  which  is  the  mean  of  235  soundings.  While 
descending  the  river  in  a  skiff  on  the  15th  day  of  August,  1878,  I  took  a  line  of  sound- 
ings in  the  channel,  and  found  the  mean  depth  of  water  between  the  same  limits  as 
before  to  be  2.81  feet,  deduced  from  205  soundings,  showing  that  the  low- water  during 
my  examination  this  year  was  practically  the  same  as  that  of  last,  and  that  the  meas- 
urements of  the  volume  of  discharge  are  not  reliable.  It  is  unfortunate  that  there  are 
no  positively  reliable  means  of  comparing  the  stages  of  water  for  the  two  years,  but  I 
think  any  great  difference  would  be  shown  by  the  averag[e8  of  the  lines  of  soundings, 
each  9  miles  long  and  taken  nearly  in  the  middle  of  the  river. 

On  the  4th  day  of  September  last,  having  completed  the  survey,  I  went  to  Semple's 
Bridge  to  set  the  records  of  the  water-gauge  at  that  point,  and  found  that  the  water 
was  15  inches  below  the  zero  of  the  guage,  viz,  10  inches  below  what  I  considered  the 
low-water  of  the  river.  Inquiring  as  to  the  cause  of  this  sudden  and  remarkable  fall, 
I  was  told  that  the  company  owning  the  flood-dams  on  the  Upper  Wolf  were  engaged 
in  blasting  the  rock  and  improving  the  channel  below  one  of  their  dams,  and  were 
holding  back  the  water  in  order  to  do  the  work  with  greater  ease  and  economy.  There 
are  6  of  these  dams  already  built  on  the  main  Wolf  and  2  more  proposed.  Tnere  are  5 
dams  on  the  Lily  River,  1  on  the  Hunting,  1  on  the  Pickerel,  and  7  on  the  Red  River — 
a  total  of  22  when  all  are  done ;  enough,  if  they  were  all  closed,  to  make  the  Wolf 
Biver  dwindle  to  an  insignificant  stream  and  render  its  improvement  practically  im- 
possible. I  believe,  however,  that  the  stage  of  water  I  found  during  the  examination 
of  both  years  to  be  very  near  the  natural  low-water  stage  of  the  nver,  and  that  the 
improvement  of  the  river  to  obtain  3.5  feet  of  water  at  this  stage  up  to  Shawano  can 
be  permanently  made  by  excavating  the  channel  shown  on  the  maps,  the  cost  of  which 
will  be  as  follows: 

Excavating  96,741  cubic  yards,  at  40  cents  per  yard $38, 696  40 

Engineering  and  contingencies,  about  11  per  cent 4, 303  60 

Total 43,000  00 

As  the  expense  of  putting  draws  into  the  three  bridges  which  cross  the  river  within 
the  limits  of  the  survey  should  fall  upon  the  county  of  Shawano,  I  have  omitted  it  in 
the  estimate  of  cost.  / 

Very  respectfully,  your  obedient  servant, 

John  Pierpont, 
Assistant  Engineer, 
Bvt.  Col.  D.  C.  Houston, 

Major  of  Engineers j  U.  S.  A. 


COMMERCIAL  STATISTICS. 

Shawano,  June  3,  1879. 

Dear  Sir  :  In  response  to  yours  of  the  22d  of  May,  I  would  respectfully  suggest  that 
if  an  improvement  of  Wolf  River  is  to  be  of  practical  value  to  the  couutiy  which  it 
drains,  it  should  extend  to  the  present  head  of  navigation,  which  is  the  town-line 
bridge  at  the  city  of  Shawano,  because  Shawano  is  the  county  seat  of  Shawano 
County,  is  the  center  of  the  lumber  and  nearly  all  other  business  of  the  county,  has 
the  countrj^  roads  leading  to  it,  and  is  just  below  the  confluence  of  the  Shawano  River, 
connecting  Lake  Shawano  with  the  Wolf  and  the  Red  River,  which  enters  the  Wolf 
about  3  miles  above  the  town-line  bridge,  the  present  head  of  navigation. 

It  is  the  first  point  on  Wolf  River  that  can  be  reached  by  shipping,  which  has  an 
abundance  of  water  power  (yet  partly  undeveloped),  and  a  still  greater  abundance  of 
material  for  manufacturing,  in  easy  reach,  partly  by  the  navigable  Lake  Shawano  and 
its  oatlet.  And  the  cost  of  improving  the  river  from  Semple^s  Bridge  up  to  Shawano 
woald  be  a  mere  trifle  compared  with  the  advantage  it  would  afibrd  the  country. 

TTie  first  important  article  to  be  manufactured  by  water-power  is  wheat,  for  the 
growth  of  which  there  is  an  immense  territory^  east,  north,  and  west  of  Shawano. 
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Tlio  surplus  of  this  coreal  subject  to  the  Shawano  market  was  about  100,000  bushels, 
and  is  inereasinj^  at  from  *25  to  50  per  cent,  per  annum,  all  of  which  must  now  be 
carted  on  country  roails  to  Green  Bay  or  Clintonville,  the  nearest  railroad  8tati<ms. 

The  next  most  important  article  to  he  manufactured  and  shipped  at  Shawano  is  the 
hardwood  timber,  of  which  halt  a  billion  of  feet  would  be  in  reach  of  this  point  were 
transportation  easy  or  even  ]>ossible.  An  immense  amount  of  poplar  wood  for  ]>aper 
jMilpand  iK'mlock  bark  for  tannin;^  is  close  at  hand.  The  sandy  soils  of  the  Wolf  and 
Oconto  Kivor  Valleys  would  produce  larjic  (inantilies  of  potatoesof  the  most  superior 
quality  (;onld  the  article  be  shi])i»(Ml,  also  of  buckwheat  and  hops.  The  dalr>'  pro- 
dnclious  would  be  almost  unlimited  if  transportation  was  made  easy.  Saud  and  lime- 
stone quarries  close  to  the  banks  of  Wolf  Kiver  mi^ht  also  demand  shipi^ing  if  the 
river  would  i)crmit  it.  The  pine  tind)er  in  the  imme<liate  vicinity  is  nearly  exhausted, 
but  there  are  over  two  billion  of  feet  on  the  l-])i)er  Wolf  and  tributaries,  of  which 
large  quantities  would  be  nmnnfactured  when  cheap  water  power  and  easy  transpor- 
tation could  first  be  reacdied.  The  future  will  also  bring  an  almost  unlimited  amount 
of  hemlock  timber  into  us(^  and  commerce.  The  present  i>opnlation  and  business  of 
two  tiers  of  towns  on  each  side  of  Wolf  River  is  about  as  follows : 

Langlade,  estimatt?d  i)opulation  600,  has  10  hotels,  3  stores,  1  saw-mill. 

Keshena  (Indian  reserve),  population  1,500, 1  store,  2  hotels,  1  grist-mill,  1  saw-mill. 

Stockbridge  (Indian  reserve),  population  150. 

Herman,  population  550. 

Richmond,  estimated  population  600,  has  1  saw-mill. 

City  of  Shawano,  population  1,000,  9  stores,  5  hotels,  1  grist-mill,  1  saw-mill,  1  fac- 
tory, large  number  of  shops. 

Bellplain,  population  950,  2  stores,  1  hotel,  1  saw-mill,  1  factory. 

Waukecheon,  population  850, 1  stor.*,  1  saw-mill,  1  hotel. 

Washington,  1  store,  1  saw-mill,  population  900. 

Hartland,  population  1,000,  2  stores,  2  grist-mills,  2  saw -mills,  2  hotels,  and  number 
of  shops. 

Navarino,  1  hotel,  population  350. 

Pella,  population  850,  1  grist-mill,  1  store,  1  hotel. 

Lesser,  population  500. 

Matteson  (Waupaca  County),  1  grist-mill,  2  stores,  2  hotels,  1  saw-roilL 

Ten  years  ago  the  number  of  inhabitants  in  this  district  was  less  than  3,000. 

The  trade  in  merchandise  and  lumber  supplies  is  over  2,000  tons  annually,  and  if  the 
Wolf  River  is  improved  there  will  be  abundance  more. 
I  am,  verj^  respectfully, 

J.  D.  East. 
John  Pierpont,  Esq., 

AssistaHt  Engineer, 
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IMPROVEMENT   OF  HARBORS   OF   CHICAGO   AND   CALUMET,  LAKE  MICH- 
IGAN— IMPROVEMENT   OF  ILLINOIS  RIVER. 


REPORT  OF  MAJOR  G.  J,  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1880,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


United  States  Engineer  Office, 

ChicagOj  Ill.j  July  15,  1880. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
operations  for  works  in  mv  charge  for  the  fiscal  year  ending  June  30, 
1880. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydecker, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


Major  of  Engineers, 


E  E  I. 

IMPROVEMENT  OF  THE  HARBOR  AT  CHICAGO,  ILLINOIS. 

The  work  in  hand  during  the  fiscal  year  has  been  the  construction  of 
the  southerly  breakwater  designed  to  close  the  outer  harbor  against  the 
violence  of  southeasterly  storms.  At  the  commencement  of  the  year  8 
mbs  were  in  i)Osition,  these  constituting  the  substructure  for  800  linear 
feet  of  breakwater,  of  which  100  feet  was  30  feet  wide,  and  the  remain- 
ing 700  feet  16  feet  wide.  Besides  this  there  were  3  cribs  framed  and 
ready  for  sinking. 

PROGRESS  DURING  THE  FISCAL  YEAR. 

• 

Operations  were  in  progress  from  July  1  to  December  1,  1879,  when 
preparations  were  made  to  suspend  during  the  winter.  In  the  mean- 
time arrangements  were  made  by  which  the  timber  required  for  the 
completion  of  the  work  would  be  cut,  hauled,  and  sawed  during  the 
winter,  so  as  to  have  it  in  readiness  for  delivery  on  the  opening  of  lake 
navigation  in  the  spring.  Operations  were  resumed  about  the  middle 
of  April,  1880,  and  have  been  continued  up  to  the  present  time,  with 
many  interruptions  on  account  of  unfavorable  weather,  and  delays  aris- 
ing from  the  non-delivery  of  piles. 
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The  results  of  the  year's  work  are  as  follows :  974  pUes  for  crib  foun- 
dations have  been  driven  and  sawed  off  at  a  level  of  4^  feet  below  the 
water  surface ;  17  cribs,  each  100  by  16  by  14J  feet,  and  2  cribs,  each 
100  by  30  by  14J  feet  have  been  built  and  sunk  in  position  on  their  pile 
foundations.  The  superstructure,  to  its  full  height  of  six  courses,  has 
been  placed  on  2,300  linear  feet  of  breakwater,  being  over  all  the  cribs 
that  were  in  position  at  the  time  operations  were  suspended  for  the 
winter. 

The  last  4  cribs  on  which  the  superstructure  was  placed  have  set- 
tled through  a  distance  of  about  4  foot,  owing  to  an  underlying  stratum 
of  soft  mud;  it  will  have  to  be  rebuilt  A  decking  of  plank  has  been 
placed  over  half  the  width  of  the  30-foot  cribs,  and  over  all  the  wells 
between  the  cribs,  and  a  plank  walk  has  been  laid  along  the  middle  of 
the  16-foot  cribs,  whose  superstructure  is  completed. 

CONDITION  OF  THE  WORK  JUNE  30,  1880. 

The  total  length  of  the  breakwater  when  finished  will  be  3,000  feet. 
Of  this,  we  have  300  linear  feet  30  feet  wide,  and  1,600  linear  feet, 
16  feet  wide,  with  superstructure,  completed;  800  linear  feet  16  feet 
wide,  in  pofidtion,  requiring  4  courses  of  superstructure  for  its  comple- 
tion ;  the  three  cribs  (300  linear  feet)  required  for  completing  the  br^ik- 
water  are  built,  and  will  be  sunk  as  soon  as  the  pile  foundation,  now 
about  half  finished,  is  in  readiness. 

The  entire  work  is  in  good  condition,  except  the  4  settled  cribs,  which 
cau  be  built  up  again  and  leveled  in  the  usual  manner  with  but  little 
trouble  or  expense.  The  cribs  are  in  excellent  line,  and  on  their  bear- 
ing-pile foundation  have  maintained  their  lev^l  in  a  most  satisfactory 
manner.  With  favorable  weather  and  the  prompt  delivery  of  material 
that  has  been  ordered  the  entire  work  will  be  completed  by  the  end  of 
the  present  month. 

The  depth  of  water  in  which  this  breakwater  is  built  varies  from  16 
to  20  feet ;  the  estimated  cost  was  $135,500,  but  its  actual  cost,  includ- 
ing all  contingencies,  will  not  exceed  $125,000,  or  about  $42  per  linear 
foot.  The  time  occupied  in  its  construction  will  be  but  little  over  one 
year,  the  first  crib  having  been  sunk  June  8,  1879.  The  location  and 
details  of  construction  are  shown  on  the  plates  published  in  the  report 
of  the  Chief  of  Engineers  for  1879,  p.  1500.  All  work  has  been  done  by 
hir(Ml  labor,  and  all  material  purchased  in  open  market,  except  463,632 
feet  (board  measure)  i)ine  timber,  1,653,468  feet  (board  measure)  hemlock 
timber,  and  20,580  linear  feet  piles,  this  material  having  been  furnished 
by  G(H)rge  Hannahs  under  his  contract  dated  February  10, 1879. 

PROPOSED  APPLICATION  OF  FUNDS  AVAILABLE. 

The  total  amount  available  for  the  fiscal  year  ending  June  30, 1881, 
is  $170,121.77,  of  which  $145,000  was  api)ropriatcd  by  the  act  approved 
June  l4,  1880,  and  $25,121.77  is  the  balance  of  the  previous  appropria- 
tion. The  latter  sum  will  be  applied  to  completing  the  southerly  break- 
water, in  pursuance  of  the  project  for  its  expenditure  approved  Angast 
1,  1879. 

When  the  breakwater  is  finished  the  present  i)lan  of  improvement 
contemplates  the  dredging  of  the  outer  harbor  to  a  uniform  depth  of  16 
feet,  the  westerly  limit  of  this  dredging  being  the  dock  line  established 
by  the  Board  of  Engineers  convened  by  Special  Orders  No.  168,  Head- 
quarters Corps  of  Engineers,  August  3,  1871. 
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A  portion  of  this  work  was  done  in  1878.  The  approximate  amount 
of  excavation  required  for  its  completion  is  575,000  cubic  yards.  When 
finislied  the  total  area  sheltered  by  the  breakwaters,  and  aftbrding  a 
depth  of  water  of  not  less  than  16  feet,  will  be  270  acres.  It  is  proposed 
to  apply  $45,000  of  the  present  appropriation  to  this  purpose.  With 
thisamount  it  is  believed  that  about225,000  cubic  yards  can  be  excavated, 
tiie  amount  depending,  of  course,  on  the  price  at  which  we  may  be  able 
to  have  the  work  done  by  contract. 

In  addition  to  completing  the  outer  harbor,  the  plan  of  improvement 
recommended  by  the  Board  of  Engineers  convened  by  Special  Orders 
Xo.  HO,  Headquarters  Corps  of  Engineers,  July  24,  1878,  provides  for 
the  "construction  of  a  breakwater  to  the  north  and  east  of  the  present 
north  pier,  between  which  vessels  seeking  this  port  can  anchor  in  se- 
curity, and  be  able  to  select  a  favorable  opportunity  to  enter  the  river." 

The  reasons  for  this  recommendation  were  set  forth  in  a  letter  which 
I  addressed  to  the  president  of  the  Board,  and  which  is  printed  in  the 
report  of  the  Chief  of  Engineers  for  1879,  pp.  1562-1567.  The  Board^s 
recommendation  was  concurred  in  by  the  Chief  of  Engineers,  and  ap- 
l»roved  by  the  honorable  Secretary  of  War ;  the  act  approved  June  14, 
1880,  provides  especially  for  the  commencement  of  this  exterior  break- 
water, and  it  is  proposed  to  apply  the  sum  of  $100,000  to  this  purpose. 
At  this  writing,  the  exact  location  and  plan  of  construction  have  not 
been  decided  upon;  for  this  reason,  it  will  probably  be  impossible  to' 
commence  operations  before  the  middle  of  August ;  accumulation  of 
heavy  timber  required  for  such  a  work  will  be  a  difficult,  slow,  and  ex- 
l^ensive  aftair  at  this  season  of  the  year,  and  it  will  not  be  practicable 
to  get  any  considerable  length  of  the  breakwater  in  place  before  the 
close  of  the  present  working  season  ;  a  short  piece  of  detached  work 
in  the  track  of  vessels  seeking  this  port  would  serve  no  useful  purpose  J 
but,  on  the  contrary,  be  an  obstruction  to  navigation.  Therefore,  I  re- 
commended in  my  project  of  June  24,  1880,  that  no  work  should  be  put 
in  place  this  season,  but  that  we  build  a  few  cribs  before  winter,  to  have 
them  in  readiness  for  sinking  early  next  spring,  and  that  a  large  bill  of 
timber  be  taken  out  during  the  winter.  In  this  way,  with  a  large  ap- 
l)ropriation  next  year,  we  will  be  able  to  push  the  work  rapidly  and 
economically.  I  found  this  course  most  advantageous  in  constructing 
the  southerly  breakwater,  and  am  satisfied  that  we  can  do  no  better 
than  to  i'ei>eat  it  in  the  work  before  us. 

The  construction  of  a  breakwater  located  as  this  one  is,  in  depths 
varying  from  25  to  35  feet,  and  directly  exposed  to  the  sev^ere  northeast- 
ers which  visit  this  locality,  is  an  undertaking  of  considerable  magni- 
tude, and  it  cannot  be  accomplished  with  success  and  economy  unless 
adequate  means  are  supplied  ;  the  object  to  be  subserved  is  an  impor- 
tant one,  and  the  vast  lake  commerce  seeking  this  port,  as  well  as  vessels 
driven  to  this  corner  of  the  lake  by  stress  of  weather,  is  deeply  inter- 
ested in  obtaining  at  the  earliest  date  the  additional  security  which 
will  be  afforded  by  the  projected  work ;  finally,  as  before  stated,  this 
bi^^k water  will  not  only  be  useless,  but  absolutely  detrimental  to  the 
interests  it  is  designed  to  promote,  from  the  time  it  is  commenced  until 
a  considerable  portion  has  been  completed.  For  the  foregoing  reasons 
I  would  urge  that  the  appropriation  for  the  fiscal  year  ending  June  30, 
1882,  be  at  least  $300,000,  to  be  applied  as  follows :  for  continuing  con- 
struction of  breakwater,  $250,000,  and  for  dredging  the  outer  harbor, 
$50,000.  It  is  to  be  observed  that  the  advantages  contemplated  by  the 
work  already  done  cannot  be  realized  until  the  basin  sheltered  by  the 
breakwaters  is  dredged  to  the  necessary  depth. 
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Pending  decision  as  to  the  exact  location  and  plan  of  constraction  of 
the  exterior  breakwater,  a  precise  estimate  of  cost  of  the  present  plan 
of  improvement  is  impracticable.  The  approximate  estimate,  based  on 
the  suggested  location  and  plan,  was  $855,500 ;  at  the  time  of  it«  adop- 
tion there  was  available  the  sum  of  $55,500 ;  since  then  appropriatious 
have  been  made  as  follows :  by  the  act  approved  March  3.  1879,  the 
sum  of  $75,000 ;  by  the  aet  approved  June  14. 1880,  the  sum  or  $145,000; 
thus  making  the  total  applicable  to  date  $275,500.  Of  this  amount 
there  had  been  expended  to  June  30, 1880,  the  sum  of  $105,378.23.  Tlie 
approximate  amount,  exclusive  of  former  appropriations,  required  for 
the  completion  of  the  present  project,  is  $580,000,  After  this  is  done  it  is 
probable  that  an  extension  of  the  detached  breakwater  to  the  shore,. its 
connection  with  the  end  of  present  north  pier,  the  extension  of  the  lat- 
ter, or  dredging  near  its  end,  will  be  necessary  to  pretent  the  entrance 
to  the  harbor  being  blocked  by  accretions  which  form  to  the  north  of 
the  piers.  The  best  solution  of  this  problem  must  be  a  subject  of  future 
study. 

Chicago  is  a  port  of  entry,  is  in  the  collection  diHtrict  of  Chicago ;  there  is  a  li;;ht- 
house  on  the  shore  enil,  and  a  beacon-light  on  the  lake  end  of  the  north  pier ;  there 
is  also  a  heaeonlight  on  the  south  end  of  the  easterly  breakwater. 

Number  of  vessc^ls  entered  during  the  year 12, 1 15 

Number  of  vessels  cleared  during  the  year 12, 2(*f^ 

•  Total  tonnage  of  vessels  entered  and  cleared 8, 4ri3, 302 

Amount  of  revenue  collected $2, 273, 757  57 

Not  only  the  commerce  of  Chicago,  but  all  vessels  approaching  the 
Koutli  end  of  Lake  Michigan  are  interested  in  the  completion  of  the  pro- 
jected works,  especially  that  designed  for  establishing  a  safe  harbor  of 
refuge. 

Money  statement 

July  1,  1879,  amount  available $107,464  00 

Amount  appropriated  by  act  approved  June  14,  1880 145, 000  00 

1252, 464  00 

July  1,  1880,  amount  expended  during  fiscal  year 82, 342  23 

Julyl,  1880,  outstanding  liabilities 3,829  81 

86, 172  04 

July  1   1880,  amount  available 166,291  96 

Amount  (estimated)  required  for  completion  of  existing  project 580, 0*)0  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882. .     300, 000  00 


Ahntract  of  contract  in  foi'ce  in  the  fiscal  year  ending  June  30,  1880. 


With—  j      Dated—         Expires—    jExtendedto— 


I  i  ! 

George  Hannahs Feb.  10,18791  June  30, 1879  ;  Aug.    1,1879 


£  £  2. 

IMrROVEMENT  OF  THE  HARBOR  OF  CALUMET,  ILLINOIS. 

The  project  in  course  of  execution  at  this  place  includes  the  construc- 
tion of  piers  extending  to  deep  water  for  preserving  the  channel  by  which 
an  entrance  to  the  river  is  secured  and  maintained.  The  amount  avail- 
able July  1,  1879,  was  $14,805.67,  of  which  $12,000  was  the  sum  appro- 
priated i)y  the  act  approved  March  3,  1879. 
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PROGRESS  DURING  THE   FISCAL.  YEAR. 

In  pursuance  of  the  project  approved  May  22,  1879,  and  upon  receipt 
of  instructions  dated  July  30,  1879,  notifying  me  that  the  money  appro- 
priated had  been  made  available,  advertisements  for  proposals  for  ex- 
tending the  north  pier  300  feet  were  published  August  9,  1879.  Bids 
were  opened  August  28,  and  the  contract  awarded  to  Culbert  Brothers, 
they  being  the  lowest  bidders.  The  contract  was  executed  September 
IG  for  constructing  200  linear  feet  of  pier  work,  the  reduction  from  the 
length  contemplated  in  the  advertisement  being  on  account  of  the  prices 
at  which  the  contract  was  let. 

Operations  were  commenced  at  once,  and  the  contractor  was  engaged 
during  the  balanpe  of  that  month  procuring  the  necessary  material  for 
the  work — a  slow  ])rocess,  so  far  as  timber  is  concerned,  at  that  season 
of  the  year.  During  October  the  pile  foundations  were  completed,  and 
!i  cribs — each  100  by  20  by  14 J  feet — were  built.  During  November 
these  were  sunk,  the  superstructure  was  completed,  and  the  contract 
with  Culbert  Brothers  closed.  The  amount  paid  them  was  $11,463.17, 
making  the  cost  8o7.33  per  linear  foot,  excluisive  of  engineering  contin- 
gencies and  superintendence. 

In  addition  to  this  work,  a  dredge  was  employed  lO.J  days  in  exca- 
vating a  channel  through  the  bar  at  the  entrance  to  the  harbor ;  some 
slight  repairs  were  made  to  the  old  piers,  and  about  CO  cords  of  stone 
were  transferred  from  parts  of  the  shore  ends  of  the  piers,  where  it  was 
no  longer  needed,  to  the  more  exposed  parts  of  the  work  where  addi- 
tional filling  was  required.  This  work,  and  the  repairs  alluded  to,  were 
done  by  hired  labor.  All  work  was  suspended  in  December,  1879,  since 
which  time  no  work  of  construction  has  been  in  progress. 

In  June,  1880,  a  local  survey  was  made  to  ascertain  what  recent 
changes  had  taken  place  and  to  aid  in  determining  the  project  of  opera- 
tions for  the  present  fiscal  year. 

CONDITION   OF   THE   WORK  JUNE  30,  1880. 

This  is  shown  on  the  sketch  transmitted  herewith.  The  north  pier, 
the  total  length  of  which  is  2,940  feet,  is  not  yet  sufficiently  long  to  pre- 
vent the  bar  formation  at  the  harbor  entrance;  the  end  of  the  pier 
reaches  to  the  line  of  the  15-foot  curve,  though  the  depth  of  water  just 
off  the  end  is  considerably  greater ;  but  this  increased  depth  is  due  to 
the  current  which  sets  around  the  pier  and  carries  sand  into  the  chan- 
nel ;  a  general  advance  of  the  shore  line  and  accretions  north  of  the  pier 
is  indicated,  and  it  is  probable  that  this  will  continue — with  a  dimin- 
ished rate,  however — for  some  period  of  time  to  come.  Excepting  in 
times  of  storm,  vessels  drawing  12J  feet  may  now  enter  in  safety,  at 
ordinary-  low-water,  and  pass  up  the  channel  between  the  piers. 

PROPOSED  APPLICATION   OF  FUNDS  AVAILABLE. 

The  amount  available  June  30, 1880,  was  $20,708.16,  of  which  $20,000 
was  appropriated  by  the  act  approved  June  14,  1880.  —     ^.1 

The  project  for  its  expenditure,  as  submitted  in  my  letter  to  the  Chief 
of  Engineers  dated  June  24,  is  to  apply  $15,000  to  extending  the  north 
pier,  and  $5,000  to  dredging.  With  these  amounts  it  is  believed  that 
250  feet  may  be  added  to  the  length  of  the  pier,  and  that  the  bar  at  the 
entrance  of  the  harbor  may  be  dredged  to  a  depth  of  15  feet  below  low- 
water  for  the  full  width  of  the  channel. 
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The  industries  now  eenteiiuju:  at  South  Chicago,  raise  the  importance 
of  this  harbor  for  coramercial  purposes  to  a  i)oint  never  before  reached. 

The  class  of  vessels  engaged  in  the  iron  trade  which  is  rapidly  growing 
<ip  in  that  vicinity  calls  for  a  low-water  depth  between  the  piers  of  not 
less  than  15  feeU  The  estimated  amount  of  dredging  for  this  purpose,  in 
addition  to  what  maybe  done  this  year,  is  85,000  cubic  yanls.  I  do 
not  believe  that  the  bar  formation  at  the  entrance  of  the  harbor  can  be 
prevented  until  tlie  end  of  the  north  pier  is  canned  out  to,  and  main- 
tained in,  20  feet  of  water ;  as  indicated  by  the  recent  survey,  this  will 
nnjuire  an  extension  of  500  feet,  in  addition  to  what  can  be  done  with 
the  present  appropriation. 

The  estimated  cost  of  the  work  above  indicated,  if  done  with  small 
annual  appropriations,  such  as  the  late  ones  have  been,  is  as  follows : 

For  ilrodgiuii  85,000  cnbic.  yards,  at  *i5  roiitM $til ,  2.'.»i 

For  i>i«*r  exWusioii,  oOO  linear  iV^et,  at  $75 ',V7.TiH)\) 

Total 58,7ry3 

If  an  ai)i>ropriation  suflBcient  to  do  the  work  in  one  fiscal  year  couM 
be  obtained,  the  total  cost  would  be  reduced  at  least  15  per  cent.,  in 
round  numbers  to  $50,000. 

This  amount  could  be  profitably  exj^ended  the  next  year,  and  I  there- 
fore recommend  its  appropriation  for  the  fiscal  year  ending  June  30, 
1.S82.  By  so  doing  there  will  be  a  saving  in  cost,  and  the  immediate 
wants  of  commerce  will  be  satisfied. 

The  original  project  for  im])roving  this  harbor  was  presented  by  Maj. 
J.  r>.  Wheeler,  Corps  of  Engineers,  and  contemplate<l  dredging  in  the 
river,  near  the  lower  bend  which  then  existed,  a  straight  cut  from  the 
l)end  through  the  sand  point  near  the  light-house,  the  construction  of 
two  parallel  piers  300  feet  apart  extending  out  to  the  12-foot  curve,  and 
dredging  between  the  ])iers.  His  estimate,  a>s  shown  on  page  107,  Report 
<Dhjef  of  Engineers  for  1870,  was  as  follows  : 

For  4,0%  linear  ftM't  ]»iers $221,771  52 

For  dredging  (3,:504.l6cu].ic  yards) 7S,  104  t)0 

Total 299,875  52 

This  estimate  for  dredging  supposed  the  channel  to  be  made  13J  feet 
<bx*p,  and  that  the  work  be  done  by  machinery  owned  and  oi>erat€d  by  the 
United  States;  ^Major  Wheeler  stating  in  his. report,  *^if  done  by  con- 
tract the  item  for  dredging  should  be  doubled." 

Tp  to  June  30,  1880,  there  had  been  approi)riated  $207,000,  of  which 
there  has  been  expended  $276,201.84.  The  total  length  of  piers  built 
to  date  is  4,460  linear  fQet^  and  the  total  amount  of  dredging  done  is 
iiS4,000  cubic;  yards.  The  amount,  exclusive  of  former  appropriations, 
jxMpiired  for  the  cjompletion  of  the  present  project,  as  per  estimate  given 
5ilK)ve,  is  $.58,750,  being  $o.'5,874.48  in  excess  of  the  original  estimate; 
tlie  latter  was  for  piers  extending  to  12  feet  of  water  and  for  dredging 
to  l-'^i  fi^et,  the  former  is  for  carrying  the  north  i>ier  to  a  depth  of  20  feet 
jnul  dredging  to  a  depth  of  l."5  feet.  The  necessity  for  the  increased 
tlepth  arises  f^i'om  the  increas(Ml  draught  of  vessels  now  in  ordinary  use, 
and  the  i>ier  extension  is  required  for  ])reserving  the  channel. 

The  liarbor  of  ('jilnniet  i.s  at  South  (-hicago,  in  tht'  collection  district  of  Chicaijc*. 
Th<*r<'  is  a  light-honsf  and  k«^»*])<T\s  dwelling  (ni  the  reHcrvation  near  the  shore,  end  of 
the  iM>rth  pier,  hut  the  li<xht  is  not  niaintaine<).  A  heacon  li«;ht  near  the  end  of  the 
|>i».'r  is  kej)t  up  to  mark  tin*  entrance  to  the  harhor. 

KuwWr  of  vessels  entered  durinjr  the  vear 7U 

Ni:imWr  of  vesseKs  cleared  duriuir  the  vear TO 

T«UiU  t^^uTvai**-  of  vessel-*  eutenMl  and  ch  ared 214.  Ui 

AmowA  of  re\t  uu«'  et>lKct<'d ^K)  70 


/  -  i^M'fB. 


t 
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The  principal  commerce  of  the  port  pertains  to  the  lumber  and  iron 
interests.  The  latter  will  be  largely  increased  before  the  close  of  the 
current  year,  when  the  extensive  works  now  in  rapid  course  of  construction 
by  the  North  Chicago  Steel  Company  shall  be  completed ;  the  location  of 
these  works  is  shown  on  the  sketch  of  the  harbor  accompanying  this  re- 
l)ort.  Mr,  O.  W.  I?otter,  president  of  the  company,  in  a  letter  addressed 
to  me  July  0,  1880,  states : 

The  iron  industries  now  located  at  South  Chicago  are  the  Duffy  Tool  Company,  the 
Joseph  H.  Brown  Iron  and  ►Steel  Works,  and  the  North  Chicago  8teel  Company. 

Their  annual  tonnage  in  finished  product,  of  pig-metal,  steel  rails,  merchant  bare, 
and  nails,  would  be  !;^,000  tons  per  annum,  and  would  call  for  a  lake  commerce  in 
iron  ore,  coal,  and  limestone  of  at  least  375,000  gross  torn}  i)er  annum.  All  of  this  lake 
commerce  must,  from  its  nature,  be  in  the  largest  class  of  vessels  tbat  navigate  the 
lakes,  it  being  transported  generally  in  the  large  vessels  in  tlie  grain  carriers'  trade 
between  Buffalo  and  Chicago. 

The  North  Chicago  Steel  Company  has  provided  for  a  depth  of  1.5  feot  of  water  in 
its  canal,  as  the  class  of  vessels,  if  loaded  to  the  capacity  tbey  are  capable  of  carrying, 
would,  as  a  rule,  be  loaded  to  from  14  to  14^  feet  of  water. 

It  is  claimed  that  the  amount  of  lumber  that  will  be  handled  here 
duriufj  the  current  season  will  exceed  15,000,000  feet,  board  measure. 

Keferring  to  the  sketch  of  the  harbor,  it  will  be  observed  that  entrance 
to  the  canal,  or  slip,  which  the  North  Chicago  Steel  Company  is  now 
constructing,  is  obtained  by  a  cut  through  the  Government  Pier;  au- 
thority to  make  this  cut  was  given,  subject  to  certain  conditions  which 
iire  fully  explained  in  the  letters  and  deed  appended  to  this  report,  in 
connection  with  which,  I  would  suggest  they  be  pnnted,*  as  the  surest 
means  of  preserving  a  connected  and  conspicuous  re<iord  of  facts  on 
which  the  interests  of  the  United  States  depend. 

Money  statement. 

July  1,  lt79,  amount  avaihible 114,805  67 

Amount  appropriated  by  act  approved  June  14,  18j^ "20, 000  00 

|:i4,805  67 

July  1,  1880,  amount  expended  during  fiscal  year 14,097  51 

July  1,  I'^^O,  amount  available 20,70H  16 

Amount  (estimated)  rec|uired  for  completion  of  existing  project 58, 750  00 

Amount  that  can  lie  profitably  expended  in  liscal  year  ending  June  1^0, 188*2.     50,  000  00 


Abf^trai'  of  proposal  m  for  fur  ninhing  materiah  and  labor,  rectind  and  opened  J  uffust  '28, 1879'. 


Name. 


ReHideiire, 


y^ 


1  '  Culbbert  Brothers Michigan  City,  Inil 

2  j  Chicago  Dredging  ami  Dock     (Jhicago,  HI .  .* 

Coiupany. 

3  !  O.  B.  Giffu  do 


>■  i. 


Omitted. 


Per  M. 

124  00 
26  00 

26  50 


c  = 


.ft-  i 


OC  — '-' 
X 


26  50 


13  80 


rs 

a   . 

2.i 


Ci" 


PerM.   I     £a€h.        Per  lb. 
$22  50  I        $8  75  $0  04 

26  00  14  00  OS 
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Xaiue. 


Kt'sidriu-e. 


6? 
t 


o 
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I  PcrH>. 

Cuthbert  Brothers \  Michigan  City,  Ind  ...  $0  04| 

Chicago  Dredging  and  Dock  i  Chicago,  III \  07 

Company.  I 

3  ,  O.  B.  Green ! do j  062 


Perth. 

$0  04 

04 

03g 


s 


00 


S  3 

it 


Pereord. 

$8  00 

9  00 

9  10 


$5,  MO  94 
6.^68  7.2 

8,339  90 


Contract  awarded  to  Cuthbert  Brothers. 

Ahntract  of  contracts  in  force  in  the  fiscal  year  ending  June  30,  1880. 


With— 


Dated— 


Cuthbert  Brothers September  16, 1879  . 


Expires— > 


November  30, 1879. 


E  E  3. 

IMPROVEMENT  OF  ILLINOIS  RIVER. 

xVt  the  beginning  of  tlie  year  the  outfit  for  building  brush  and  stone 
dams  and  for  dredging  was  awaiting  completion  and  trial  at  Peoria, 
where  the  work  of  construction  had  been  in  progress  since  the  middle 
of  February,  1879.  That  part  of  the  outfit  designed  for  dredging  con- 
sisted of  1  "dipper"  dredge,  2  dump-scows,  and  1  tow-boat;  the  lajbter 
being  in  process  of  construction  at  Saint  Louis,  by  the  Western  Iron 
Boat  Building  Company ;  the  plant  for  building  dams  consisted  of  1  steam- 
scow  and  2  deck-scows ;  in  addition  there  were  2  quarter  boats  for  the 
accommodation  of  the  full  working  force. 

PROORESS  DURING  THE  FISCAL   YEAR. 

Work  on  the  dredge  and  steam-scow  was  continued  until  July  li>> 
1880,  when  ])reliminary  trials  of  the  machinery  were  commenced ;  everj" 
thing  having  been  placed  in  fair  working  order,  the  entire  fleet,  in  tow 
of  the  steam-scow,  was  started  down  the  river  on  the  19th;  at  Lancaster 
a  coal  barge  containing  3,600  bushels  of  coal  was  added  to  the  fleet,  and 
leaving  there  on  the  morning  of  the  20th  the  trip  was  continued  down 
to  Pearl  Shoals,  the  point  at  which  the  season's  work  was  to  begin,  and 
which  was  reached  on  the  evening  of  the  22d.  The  working  of  the 
steam-scow,  and  the  manner  in  which  she  handled  her  large  tow  on  this 
trip,  was  most  satisfa<5tory.  A  trial  of  the  tow-boat  at  Saint  Louis  was 
arranged  for  the  23d,  but  on  our  arrival  there  she  was  found  incom- 
plete, and  left  for  the  builders  to  finish  as  per  agreement;  the  tibial  was 
finally  made  August  1,  and  though  not  satisfa(jtory  in  all  resi)ects,  it 
was  deemed  advisable  to  accept  her,  in  order  to  expedite  the  commence- 
ment of  operations  on  the  river. 

In  the  meantime  the  working  organization  had  been  i)erfected;  the 
accuinulation  of  material  for  dams  had  been  commenced,  and  the  chan- 
nel which  it  was  designed  to  make  had  been  marked  out;  dredging  was 
commenced  August  6,  though  some  desultory  work  had  been  done  pre- 
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vious  to  that,  wliile  adjusting  the  machinery  and  strengthening  some 
parts  of  the  crane  where  indications  of  weakness  were  observed ;  work 
on  the  dams  was  commenced  August  7,  immediately  on  completing  the 
pile-driver,  which  had  been  built  since  reaching  Pearl  Shoals. 

Work  was  continued  until  the  middle  of  December,  when  the  force 
was  reduced,  and  winter  quarters  were  stationed  near  Kampsville,  about 
1  mile  below  Silver  Creek ;  the  river  was  closed  by  ice  in  this  locality 
December  18,  but  did  not  remain  so  for  a  long  period,  the  winter  prov- 
ing to  be  an  unusually  mild  and  open  one.  During  all  the  period  of 
operations  the  river  stood  at  an  unusually  low  stage,  a  condition  most 
unfavorable  for  work;  the  use  of  dump-scows  was  impossible,  and  the 
only  course  to  follow  in  dredging  was  to  open  a  channel  through  the 
bars,  casting  the  excavated  material  in  a  bank  beside  the  cut,  with  the 
design  of  removing  it  when  the  water  should  rise  to  a  sufficient  height  f 
the  scows  engaged  in  transporting  material  for  the  dams  could  take  but 
small  loads,  and  in  many  cases  they  could  not  even  then  be  conveniently 
placed  beside  the  dam.  • 

There  are  many  sunken  logs  and  snags  in  various  parts  of  the  river, 
which,  being  dangerous  obstructions  in  periods  of  ordinary  low- water, 
proved  more  than  usually  destructive  during  this  season;  the  new  tow- 
boat,  running  on  one  of  them,  was  sunk  and  had  to  be  hauled  out  for 
repairs;  on  another  4  large  barges  were  sunk,  one  of  them  being  a  total 
loss.  Accordingly,  I  had  one  of  the  scows  rigged  with  the  necessary 
shears  and  grapples,  and  organized  a  force  to  remove  the  worst  ones 
along  the  navigable  channel ;  these  operations  were  in  progress  duriiig 
a  part  of  October  and  November. 

During  the  winter's  suspension  many  repairs  and  modifications  were 
made  to  the  outfit,  the  principal  work  being  on  the  dredge  and  tow- 
boat;  these  were  required  for  giving  increased  strength,  or  for  obtaining 
better  facilities  for  carrying  on  the  work,  and  were  the  result  of  expe- 
rience gained  during  the  preceding  working  season. 

Dredging  was  resumed  March  23, 1880,  and  was  continued  until  the 
close  of  the  fiscal  year;  since  the  resumption  no  work  on  the  dams  has 
been  practicfible  owing  to  high-water. 

The  following  is  a  summary  of  the  work  done  (exclusive  of  that  applied  ^ 
to  the  construction  and  repairs  of  machinery)  during  the  year: 

DREDGING. 

Cubic  yard  a. 

At  Pearl  Shoals 28,606 

At  Fwher'.s  Island  Bar 46,902  ' 

At  AtweirsBar 9,415 

At  Silver  Creek  Bar 25,314 

Total 110,237 

KKU.SH    AXD   STOXE   DAMS. 

Cubic  feet. 

At  Pearl  ShoalM 98,250 

At  Fisher's  Island  Bar .' 110,389 

At  AtweUs  Bar 42,943 

At  School  House  Bar  (repairs)  .- 2, 524 

Total 254.106 

The  aggregate  length  of  (lams  at  Pearl  Shoals  and  Fisher's  and 
Atwell's  Bars,  built  during  the  year,  is  5,858  feet. 
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SNAGGOG. 

The  total  number  of  snaps' and  sunken  logs  removed  from  the  channel 
was  84,  distributed  at  ditterent  localities,  as  follows : 

At  Silver  Creek,  2 ;  at  Apple  Creek,  1 ;  at  School  House  Bar,  3;  at  Fisher's  Island 
Bar,  2 ;  at  Spar  Island  Bar,  9 ;  at  Pearl  Shoals,  3 ;  below  Grand  Pass  Bridge,  6 ; 
McKee's  Creek  to  Naples,  20 ;  at  Meredosia  Island  Bar,  I ;  at  Meredosia  Bridge,  1 ;  at 
Crooked  Creek,  2 ;  at  Beaver  Dam  Bar,  1 ;  at  Sugar  Creek,  12 ;  at  Month  of  Sanga- 
mon, 2 ;  near  Sharpens  Landing,  2 ;  in  Bath  Chute,  17. 

The  total  cost  of  this  work  was  $635,  or  at  an  average  of  $7.50  for 
each  snag. 

All  operations  have  been  carried  on  by  hired  labor,  and  the  purchase 
of  material  in  open  market,  with  the  most  satisfactory  results. 

CONDITION   OF   THE  WORK  JUNE  30,   1880. 

• 

The  work  of  improvement  is  still  far  from  complete;  the  bar*  im- 
X^roved  during  the  past  year  were  the  worst  remaining  on  the  river,  lim- 
iting navigation  during  the  low- water  period  to  a  draught  of  2  feet;  as  a 
result  of  the  work  done,  from  4  feet  to  5  feet  can  be  carried  in  these 
places  at  low-water,  and  that  is  more  than  can  be  carried  through  the 
intervals  between  these  bars,  and  at  many  other  parts  of  the  river. 

The  length  of  river  covered  by  our  operations  during  the  year  does 
not  exceed  8  miles — leaving  the  snagging  out  of  consideration — ^but  the 
resulting  benefits  reach  much  further — as  the  greatest  obstruction  to 
navigation  on  this  river,  below  Naples,  has  been  removed ;  and  Naples 
is  the  terminus  of  one  of  the  regular  packet-lines  from  Saint  Louis. 

The  outfit  for  carrying  on  operations,  as  heretofore,  consists  of  1 
dredge,  1  tow-boat,  1  steam-scow,  3  dump-scows,  2  deck-scows,  1  flat- 
boat,  2  yawls,  1  steam-launch,  1  office  quarter-boat,  and  1  ordinary  quar- 
ter-boat, all  in  good  serviceable  condition. 

PROPOSED  APPLICATION  OF  FUNDS  AVAILABLE. 

The  amount  available  June  30, 1880,  was  $148,699.45,  of  which  $110,000 
was  appropriated  by  the  act  approved  June  14,  1880,  and  $38,699.45  is 
the  balance  of  the  previous  appropriation. 

My  project  for  work  under  the  new  appropriation  was  submitted  June 
,  20,  1880,  as  follows : 

The  act  specifies  that  tlie  sum  of  #10,000  shall  be  applied  to  dredging.  Accordingly 
it  is  proposed  to  ai)pl.v  this  amount  to  operating  the  dredge  and  machinery  owned  l)y 
the  United  States,  and  to  constnicting  the  auxiliary  dams  and  dikes  required  for  the 
maintenance  of  the  dredged  channels.  This  is  in  continuation  of  the  present  plan  of 
operations  which  has  been  sanctioned  by  previous  appropriations  by  Congress.  It  i<> 
necessary,  from  the  nature  of  the  project,  that  we  cany  on  all  work  under  this  head 
by  hired  labor  and  the  purchase  of  material  in  open  market. 

The  conditions  of  the  present  bill  further  fcquire  that  the  "sum  of  $100,00p  shall 
be  expended  on  locks  and  dams  " ;  therefore  it  is  proposed  to  apply  the  amount  speci- 
fied to  that  ])urpose. 

For  completing  the  slackwater  improvement  of  the  Illinois  River,  two  plans  are 
before  the  dejiartment :  Fii*st,  that  presented  by  the  Board  of  Engineers  in  1868, 
which  involves  the  constniction  of  three  locks  and  dams,  below  CopjKjras  Creek  Lock ; 
jind  second,  that  proposed  in  my  reports  of  August  30,  1878,  and  of  May  10,  lt*SO, 
which  involves  the  construction  of  tw©  locks  and  dams. 

Local  examinations  and  surveys  are  necessary  for  determining  the  sites  for  the 
works,  under  either  plan,  and  I  would  ju-opose  that  these  be  connnenced  as  soon  as 
practicable.  Having  tixed  upon  the  sites,  detailed  jdans  and  estimates  may  be  pre- 
pared, and  the  work  (»f  constructi<m  commenced.  For  carrying  on  the  work  I  would 
recommend  thai  any  died.iJjing  that  may  be  ref|uinMl,  such  as  excavating  the  lock-pit 
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and  approaches  thereto,  he  done  by  our  own  machinery',  and  that  the  balance  of  the- 
woFk  be  done  by  contract,  after  inviting  proposals  in  the  usual  way.  It  is  probable 
that  with  the  present  appropriation  we  will  be  able  to  contract  for  bnildi«g  the  foun- 
dation of  one  lock  only. 

The  Chief  of  Engineers,  in  approving  this  project,  directs  that — 

No  portion  of  the  sum  of  $1CX),000  to  be  applied  to  locks  and  dams,  except  so  macb 
as  is'neccssary  for  surveys,  Ac,  in  connection  with  the  preparation  of  a  scheme  for 
improvement  by  that  method,  shall  be  expended  until  the  project  therefor  has  been 
submitted  and  approved. 

In  submitting  plans  for  lock  and  dam  construction,. plats  showing  the  area  and 
amount  of  land  required  in  the  permanent  service  of  the  locks  should  be  furnished. 
Any  additional  land  required  temporarily  during  their  construction  may  probably  be 
rented,  and  thus  render  purchase  unnec^sary. 

The  necessary  surveys  will  be  commenced  as  soon  as  practicable  after 
the  river  has  receded  from  its  present  high  stage. 

With  the  balance  of  last  year's  appropriation,  and  810,000  from  the 
new,  the  work  of  dredging  will  be  continued,  with  such  modifications  in 
its  details  as  the  commencement  of  the  slackwater  system  may  require. 
One  more  dredge  should  be  added  to  the  equipment,  for  the  reason  that 
a  single  dredge  cannot  furnish  constant  work  for  the  tow-boat,  nor  ac- 
complish, until  a  remote  date,  the  required  amount  of  dredging.  It  is 
accordingly  proposed  to  buy  or  build  one  during  the  season,  the  sum 
available  being  ample  for  this  purpose,  and  for  operating  all  the  machin- 
ery throughout  the  year.  Though  the  radical  improvement  of  the  river 
by  the  slackwater  system  is  inaugurated  under  the  provisions  of  this 
years  appropriation  bill,  a  large  amount  of  dredging  will  still  remain 
to  be  done,  viz,  from  the  river's  mouth  up  to  the  first  lock  and  dam  that 
will  be  built  (probably  near  Columbiana,  about  30  miles  above  the 
mouth),  which  part  of  the  river,  it  is  believed,  can  be  completely  im- 
proved by  dredging  alone ;  dredging  channels  through  the  worst  bars 
and  shoals  in  the  slackwater  pools,  by  which  the  system  can  be  carried 
out  with  dams  of  less  height,  diminishing  thereby  the  amount  of  flowage; 
finally,  to  remove  obstructions  that  will  be  brought  into  the  main  river 
by  its  tributaries. 

Having  commenced  the  slackwater  system,  subsequent  appropriations 
Khould  be  made  ample  for  its  energetic  prosecution  and  speedy  comple- 
tion ;  by  this  course  only  can  the  work  be  accomplished  with  economy 
and  the  results  realized  within  a  reasonable  period  of  time.  If  but  two 
locks  and  dams  are  required  for  the  completion  (and,  as  set  forth  in  pre- 
vious reports,  such  is  my  opinion),  it  would  be  a  great  saving  in  cost,  a 
great  convenience  in  prosecuting  the  work,  and  a  marked  advantage  to 
navigation,  if  both  works  could  be  prosecuted  simultaneously.  Until 
the  sites  are  fixed  and  detailed  plans  are  prepared  a  precise  estimate 
of  cost  is  impossible,  but  it  may  be  stated  with  confidence  that  each 
lock,  with  dam  and  all  accessories  and  contingencies,  will  cost  between 
$.350,000  and  $400,000;  the  cost  of  the  two  built  by  the  State  of  Illinois 
(at  Henry  and  Copperas  Creek)  was  $747,747,  as  stated  by  Mr.  D.  C. 
Jenne,  the  chief  engineer  of  ther  Illinois  and  Michigan  Canal,  under 
whose  directions  these  works  were  constructed. 

The  sum  appropriate*!  by  Congress  for  commencing  the  work  will 
admit  of  contracting  for  the  foundations  of  one  lock  only;  after  this  is 
done  the  coft'er-dams  and  other  auxiliary  measures  for  protecting  the 
unfinished  work  from  damage  by  fi^shets  and  ice  will  have  to  be  main- 
tained at  considerable  expense  until  the  permanent  structures  are  in 
condition  to  take  care  of  themselves. 

My  own  experience  with  this  class  of  works — which  has  been  quite 
extended — no  less  than  that  of  others,  has  taught  me  the  danger  and 
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risk  of  excessive  cost  to  which  the  structure  is  liable  when  left  in  au 
unfinished^  state. 

For  the  above  reasons,  and  in  order  that  this  much-needed  and  valu- 
able improvement  may  be  conducted  with  vigor  and  economy,  I  would 
earnestly  recommend  that  the  sum  of  $500,000  be  appropriated  for  the 
fiscal  year  ending  June  30, 1882.  With  this  sum  the  work  of  dredging 
can  be  carried  on ;  both  locks,  with  their  accessory  works,  can  be  brought 
nearly  to  completion,  and  will  be  made  absolutely  safe  against  damage 
from  natural  causes. 

As  the  construction  of  locks  and  dams  will  probably  involve  questions 
of  acquisition  of  lands  and  flowage  of  private  property,  it  is  desirable 
that  Congress  should  pass  a  bill  by  which  we  may  condemn  land  when 
necessary,  or  when  it  is  impossible  to  agree  upon  a  price,  and  by  which 
the  amounts  due  to  the  owners  of  flowed  lands  may  be  determined. 

The  object  of  the  improvement  as  carried  on  up  to  the  present  time 
was  to  aid  navigation  by  dredging  and  constructing  wing-dams  and 
dikes;  the  permanent  improvement  of  the  river  by  this  plan  was  not 
€omtemplated,  nor  was  any  estimate  of  cost  made,  the  Board  of  Engi- 
neers having  given  its  opinion  in  1867  that  it  was  **  doubtful  whether 
any  amount  of  expenditure  upon  this  plan  would  give  an  available  depth 
for  navigation  of  more  than  4  feet  at  extreme  low-water.'' 

The  amount  appropriated  for  the  improvement  from  1869  to  June  30, 
1879,  was  $589,150,  of  which  there  had  been  expended  to  June  30, 1880. 
$550,450.55. 

The  plan  of  improvement  now  adopted  is  the  slackwater  system, 
aided  by  dredging,  and  the  approximate  estimated  cost  of  the  work  i{> 
$1,000,000. 

Congress  has  appropriated,  by  the  act  approved  June  14,  1880,  the 
sum  of  $110,000,  with  which  to  begin  the  work;  no  expenditure  has  yet 
been  made  on  this  i)lan. 

The  amount  (approximate),  exclusive  of  former  appropriations,  re- 
quired for  completing  the  present  plan  of  improvement  is  $890,000. 
After  completion,  the  cost  of  operating  the  locks,  maintaining  the  works, 
and  removing  obstructions  that  may  be  deposited  in  the  river  will  prob- 
ably aggregate  about  $12,000  annually.  Whether  all  or  a  part  of  this 
amount  is  to  be  derived  from  tolls  or  appropriations  by  the  general  gov- 
ernment will  depend  on  future  legislation. 

The  improvemiBut  of  the  Illinois  Kiver,  supplemented  by  the  enlarge- 
ment of  the  Illinois  and  Michigan  Canal,  will  establish  a  reliable  and 
commodious  channel  of  water  communication  from  the  Mississippi  River 
to  Lake  Michigan,  at  Chi(»ago. 

Money  statement. 

July  1,  1H79,  amount  available $82,015  in 

Amount  appropriated  bv  a«:t  approved  June  14,  1884) 110,000  00 

$19-2, 615  97 

July  1,  1)^0,  amount  exptnidod  during  fiscal  year 4*5, 916  52 

July  1, 1K80,  outstanding:  liabilities * 361  64 

.    44,278  16 

July  1,  1880,  amount  availa])le 148,337  81 

Amount  (estimated)  required  for  completion  of  existing  proje<.t 890, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  '.?0, 1882.     500, 000  00 
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COMMEKCIAL  STATISTICS. 

In  tli<  }iirs'Mit  ooinlition  of  the  river  and  the  Illinois  ami  Mirhi*;au  Canal,  the  com- 
merce ovt^r  the  Illinois  is  mainly  a  local  one  from  Saint  Lonis,  Mo.,  to  Peoria,  III., 
though  canal-boats  occasionally  pass  from  Chicago  to  points  on  the  river  below  Peoria, 
and  even  to  Saint  Louis.  An  indication  of  the  extent  of  this  conjnierce  is  given  by 
tlie  following  statements,  compiled  from  the  reports  of  the  secretary  of  the  Merchants' 
Exchange.  Saint  Louis,  and  from  that  of  the  Board  of  Canal  Commissioners  of  Illinois 
forlH7l>: 

Jrriral^  ond  dtpartitreif  of  ateamboots.  and  amount  of  river  freifjhi  ri^eircd  and  shipped  at 

iSaint  Louis,  Mo.,  in  1879. 


rrpp«»r  MissiH-^ippI  River 

LoHrer  MiHsict^ippi  River 

Mi/woari  River 

Ohio  River 

Ciunburland  and  Tennessee  River •- 

niinolH  River 


Totals 


Departures- 


Freight. 


Received. 


Shipped. 


959 
872 
1U9 
170 
IB 
2:10 


Tons. 
221,  285 
179,400 

33,800 
130,785 

14,  080 
109,  620 


Tons. 
66,990 

499,040 
15,040 
86.935 

9.140 


2,  302 


688.970 


677, 145 


From  this  it  appears  that  about  10  per  cent,  of  the  total  arrivals  and  departures  ai'e 
by  Illinois  River  lioats,  which  will  deliver  16  per  cent,  of  the  total  river  freight  received 
at  Saint  Louis. 

STATKMENt  OF  COMMERCE   ON    THE    ILLINOIS   AND   MICHIGAN   CANAL   FOR    THE   YEAR 

1879. 

Canal  opened  March  29, 1879;  closed  November  20,  1879. 

Number  of  boats  running 136 

Number  of  clearances 4, 458 

Number  of  miles  run 304, 191 

Number  of  tons  of  freight  transported 669, 559 

Amount  of  tolls  collected $89, 064 

The  Illinois  River  is  in  the  custom  district  of  New  Orleans;  the  length  of  seotiou 
below  Copperas  Creek  lock  remaining  to  be  improved  is  135  miles:  the  enrolled  ton- 
nage of  vessels  on  the  river  aggregates  about  20,000  tons. 


SURVEY   OF  ILLINOIS  RIVER. 


United  States  Engineer  Office, 

Chicago^  IlLj  May  10,  1880. 

General  :  1  have  the  honor  to  submit  the  following  report  on  a  sur- 
vey of  the  Illinois  River,  executed  in  pursuance  of  the  act  of  Congress 
making  appropriations  for  the  improvement  of  certain  rivers  and  har- 
bors, approved  March  3,  1879. 

The  question  of  a  through  line  of  water  communication  from  the 
Mississippi  to  Lake  Michigan,  via  the  Illinois  Eiver,  has  been  before 
Congress  since  an  early  date. 

In  1822,  the  State  of  Illinois  was  authorized  to  make  through  the 
public  lands  of  the  United  States  a  route  for  a  navigable  canal  con- 
necting the  Illinois  River  with  Lake  Michigan,  and  between  that  date 
and  1854  Congress  had  granted  to  the  State  321,760  acres  of  land  to 
a^ist  in  its  construction.    The  canal  was  first  opened  to  navigation  in 
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1848,  its  cost  up  to  tliat  time  being  $0,409,509.95 ;  since  then  the  State 
has  spent  a  great  deal  towards  its  enlargement  and  maintenance.  In 
the  mean  time  several  surveys,  having  in  view  the  improvement  of  the 
Illinois  River,  have  been  made,  the  first  in  1838,  by  Gapt.  Howard 
Stansbury,  Topographical  Engineers ;  the  next  of  any  considerable  ira-- 
portance  was  made  under  the  direction  of  Greneral  J.  H.  Wilson,  in 

1866,  the  object  of  which  was  **to  obtain  such  specific  and  accurate 
information  in  regard  to  obstructioiw  to  navigation  in  that  river  as  will 
enable  you  to  submit  estimates  for  its  improvement,  so  that  the  largest 
boats  navigatmg  the  Illinois  and  Michigan  Canal,  and  steamboats  draw- 
ing 4  feet  of  water,  will  be  enabled  to  pass  through  the  river  to  Saint 
Louis  during  the  season  of  extreme  low-water  without  breaking  cargo.^ 

Ilis  report  on  this  survey  led  Congress  to  direct  a  more  complete  sur- 
vey in  1867  (act  approved  March  2),  the  object  of  which  was  to  prepare 
plans  and  estimates  "  for  a  system  of  navigation  by  way  of  the  Uliuois 
Itiver,  between  the  ^Mississippi  Jind  Lake  Michigan,  adapted  to  militaryy 
navalj  and  commercial  i)urposes/'  This  duty  was  committed  to  a  Boafd 
of  Engineers  comi)ose(l  of  General  J.  II.  Wilson  and  Mr.  William  Goo<l- 
ing,  civil  engineer,  the  latter  having  bfeen  for  a  long  time  the  chief  en- 
gineer of  the  ''Illinois  and  Michigan  Canal."  The  report  of  this  Board 
was  submitted  to  the  Chief  of  Engineers  under  date  of  December  17, 

1867,  and  is  published  in  his  annual  report  for  1868,  pages  438  to  468* 
It  recommended  that  the  Illinois  River  be  improved  by  the  construction 
ef  five  locks  and  dams,  creating  thereby  a  slackwater  system  with  a 
navigable  depth  of  7  feet  at  the  lowest  stage,  from  the  month  of  the 
river  at  Grafton  to  Utica,  227  miles  above;  the  lock  chambers  were  to 
be  350  feet  long,  75  feet  wide,  and  the  estimated  cost  of  the  entire  work 
was  $1,953,600.  To  complete  the  through  line  to  Lake  Michigan,  an 
enlargement  of  the  canal  was  recommended,  the  estimated  cost  of  this 
ehlargement  being,  in  round  numbers,  $16,250,000. 

No  appropriations  were  made  by  Congress  to  carry  out  the  plan  of 
improvement  above  indicated,  but  the  State  of  Illinois,  in  substantial 
conformity  with  that  plan,  has  constructed  two  of  the  proposed  locks 
and  dams  (viz,  at  Henry  and  Copperas  Creek),  at  a  cost  of  $747^747, 
while  the  annual  appropriations  by  Congress  for  improving  the  Illinois 
River  (aggregating  to  date  $589,150)  have  been  applied  mainly  to  ame- 
liorating its  navigable  condition  oy  dredging  channels  through  the  worst 
bars,  and  constructing  dikes  and  wing-dams  for  contracting  the  water- 
way. For  a  more  detailed  description  of  these  operations  I  would  re- 
spectfully refer  to  my  report  dated  August  30,  1878  (which  was  pub- 
lisheil  as  House  Ex.  Doc.  No,  81,  45th  Congress,  3d  session),  a  copy  of 
which  is  transmitted  herewith.* 

The  several  surveys  and  reports  abovQ  referred  to  give  so  complete  a 
description  of  the  physical  characteristics  of  the  route,  and  present  the 
arguments  in  favor  of  its  im])rovement  so  forcibly,  that  it  seems  unneces- 
sary to  extend  this  re])ort  by  repeating  what  has  been  so  fully  set  forth 
before;. accordingly  it  is  limited  to  a  brief  outline  of  operations  on  the 
last  survey,  and  a  statement  of  what  is  necessary  to  complete  the  im- 
provement of  the  river. 

A  substantial  improvement  having  been  eftected  from  its  point  of  con- 
nection with  the  canal  down  to  Copperas  Creek  Lock,  it  was  decided 
to  apply  the  $5,000  allotted  for  our  survey  to  tiie  remainder  of  the  river, 
viz,  from  Copperas  Creek  to  Grafton,  where  the  Illinois  empties  into 
the  Mississippi. 


See  Aniiuiil  K<?porr  of  the  (Jliiet'of  KMii;iiie«>rs  for  I'^il.  Pair  II,  pp.  1572-l.>8r>. 
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Mr.  G.  H.  Hurlburt,  assistant  engiueer,  was  ])laced  in  charge  of  the 
Avork,  jind,  having  organized  his  party,  took  the  field  at  Copperas  Creek, 
September  22,  1879;  subsequently,  October  30,  1879,  a  second  party 
(nnder  the  immediate  direction  of  Mr.  E.  A.  Brown,  assistant  engineer, 
in  local  charge  of  the  improvement  of  the  river)  was  organized,  to  carry 
the  survey  fi-om  Grand  Pass  to  Grafton  (41J  miles),  the  object  being 
to  expedite  the  work  during  the  very  low  stage  of  the  river  which  pre- 
vailed at  the  time,  and  insuj^e  its  completion  before  winter  set  in.  This 
l»arty  closed  its  field-work  at  Grafton,  November  8,  1879,  and  the  party 
under  Mr.  Hurlburt  closed  its  work  at  Grand  Pass  Bridge  November  28, 
1879,  when  field-work  was  suspended.  It  had  been  the  intention  to  sup- 
]»lement  the  survey  by  a  minute  examniation  of  the  improved  river  above 
Copperas  Creek,  but  this  was  impracticable,  owing  to  the  late  date  at 
which  the  survey  was  completed. 

The  survey  comprised  a  tranisit  line,  a  line  of  levels,  a  continuous 
series  of  soundings,  and  a  number  of  observations  for  determining  the 
low-water  discharge  of  the  river.  The  length  of  transit  line  from  Co])- 
])eras  Creek  Lock  to  Grafton  is  720,261  feet,  or  130^  miles ;  the  total  fall 
at  extreme  low- water  is  21  feet ;  the  minimum  low-water  discharge,  as 
determined  by  our  observations,  was  1,566  cubic  feet  per  second ;  the 
aggregate  length  of  lines  of  soundings  is  425  miles ;  the  total  number  of 
soundings  l)eing  50,732. 

Applying  the  data  presented  by  this  survey  to  the  question  of  improv- 
ing the  river,  it  seems  necesirary  for  us  to  consider  at  this  time  only  two 
systems  o^  improvement,  viz:  1st,  dredging  and  the  construction  of  icing- 
dams^  dikes^  iScc. ;  2d,  the  slackicater  system.  By  the  former,  it  is  my 
opinion  that  a  low-water  channel  6  feet  dee])  and  200  feet  wide  may  be 
obtained;  for  this  work  the  following  estimate  must  be  regarded  as  a 
minimum: 

yor6.15i\000  cuMc  vards  dredging,  at  15  cents. $922,^00 

For  160,000  linear  feet  B  and  S  dams,  dikes,  iVc,  at  $3 300,000 

1, 222, 500 

The  time  required  would  depend  entirely  on  the  amount  of  annual 
appropriations,  noting  that  the  dredging  alone  would  furnish  work  for 
one  dredge  with  an  annual  capacity  of  125,000  cubic  yards  for  a  period 
of  fifty  years.  The  probable  effect  of  establishing. channels  of  the  dimen- 
sions above  indicated  would  be  a  more  ready  discharge  of  the  water 
which  is  now  held  back  by  the  various  bars  and  shoals,  from  the  deep- 
water  reaches  above  them,  and  the  development  of  insufficient  depth 
where  it  is  now  ample ;  hence  we  must  expect  considerable  work  in  ad- 
dition to  that  stated  in  the  estimate,  but  its  extent  cannot  now  be  de- 
termined. The  improvement  Jiaving  been  accomplished,  subsequent 
annual  appropriations  of  from  $15,000  to  $20,000  would  be  required  for 
its  maintenance. 

Turning  now  to  the  slackwater  system,  our  survej'  would  indicate 
that  by  the  construction  of  two  locks  and  dams  only,  we  could  secure  a 
reliable  channel  of  navigation,  having  a  low-water  depth  of  7  feet  ov^er 
the  worst  portions  of  the  river ;  the  exact  locations  for  these  works  can 
l»e  decided  upon  only  after  special  examinations  and  surveys,  with  that 
object  in  view,  but  the  upper  one  should  be  in  the  vicinity  of  La  Grange; 
thia  other  near  Columbiana.  The  cost  of  these  two  works,  at  an  outside 
figure,  should  not  exceed  $800,000;  to  complete  the  improvement  to  the 
mouth  of  the  river  would  require  dredging  about  700,000  cubic  yards ; 
in  addition  to  this,  some  dredging  would  be  required  in  the  pools  created 
by  the  dams,  in  order  to  avoid  building  the  latter  unnecessarily  high. 
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But  the  limit  of  cost  for  the  entire  work  on  this  system  may  be  safely 
placed  at  $1,000,000.  It  will  be  observed  that  in  this  project  I  have 
departed  in  a  measure  from  the  plan  recommended  by  the  Board,  which 
involved  the  construction  of  three  locks  below  Copperas  Creek,  the  last 
one  being  in  the  vicinity  of  Six-Mile  Island,  near  the  mouth  of  the  river. 
My  reasons  for  this  are  that  the  river  below  Columbiana  has  a  deptk  of 
less  than  7  feet  in  comparatively  few  places,  and  can  be  permanently 
improved  by  dredging,  while  wing-dams  wijl  not  be  needed  on  this  sec- 
tion ;  therefore  the  construction  of  a  lock  and  dam  at  Six-Mile  Island 
seems  to  me  unnecessary  for  the  improvement  of  this  section  of  the  river; 
admitting  this,  the  only  question  remaining  is,  whether  by  two  locks 
and  dams  we  can  make  the  improvement  as  far  down  as  Columbiana, 
instead  of  only  to  Bedford  (about  15  miles  above),  as  planned  by  the 
Board;  it  is  my  opinion  that  this  can  readily  be  done  with  the  aid  of  a 
little  dredging  through  the  crests  of  the  worst  bars  in  the  pools;  slack- 
water  having  been  created,  the  dredged  channels  would  probably  be 
permanent,  or  nearly  so ;  finally,  we  would,  in  addition  to  saving  in  first 
(^ost,  save  the  cost  of  maintaining  and  operating  one  lock  and  dam, 
while  boats  navigating  the  river  would  be  saved  the  expense  and  time 
of  lockage.  This  i>lan  is  the  one  indicated  on  the  profile,  included  in 
the  maps  of  the  survey.  The  locks  contemplated  in  this  recommenda- 
tion are  to  be  .'jr»0  feet  lung  and  75  feet  wide,  being  the  size  originally 
proposed  by  the  Board,  and  adopted  by  the  State  of  Illinois  for  tliose 
already  constructed  at  Henry  and  Cop]>eras  Creek. 

I  have  no  hesitation  in  selecting  the  slackwater  system,  aided  by 
dredging,  as  that  which  will  accomplish  the  improvement  of  the  river 
in  the  best  and  most  economical  manner;  it  is  the  only  system,  in  fact, 
that  will  give  results  commensurate  with  the  natioucd  and  commercial 
interests  involved ;  in  recommending  this  system,  I  simply  repeat  the 
opinions  of  my  predecessors  on  the  work  and  of  all  who  have  studied  the 
question.  If  it  be  adopted,  however,  I  would  respectfully  represent 
that  the  work  is  of  a  nature  (lemanding  appropriations  of  greater  mag- 
nitude than  any  heretofore  made  ;  with  small  appropriations  but  little 
progress  can  be  made  in  any  one  season,  and  the  unfinished  stmctnre 
must  be  left  exposed  to  the  dangers  of  freshets  and  ice ;  its  pvotectiou 
under  these  conditions,  the  loss  of  time  during  the  favorable  working 
seasons,  and  the  outlay  for  repairing  damages  which  will  inevitably 
ensue,  will  add  greatly  to  the  cost.  I  would  therefore  urge  that  the  first 
appropriation  for  each  lock  be  not  less  than  $300,000. 

The  laws  of  Congress  require  that  reports  of  surveys  of  rivers  and 
harbors  shall  contain  "  statements  of  all  existing  fact's  tending  to  Bhow 
to  what  extent  the  general  commerce  of  the  country  will  be  promoted 
by  the  several  works  of  improvements  contemplalied  by  such  examina- 
tions and  surveys.'^  In  fulfillment  of  this  requii^ement  it  seems  only  nec- 
essai-y  to  note  that  the  improvement  of  the  Illinois  River,  supplemented 
by  the  enlargement  of  the  Illinois  and  Michigan  Canal  as  heretofore 
proposed,  will  furnish  a  reliable  and  commodious  channel  of  water  com- 
munication from  the  Mississippi  River  to  the  Northwestern  Lakes ;  by  tiiiB 
line  the  vast  Mississippi  Valley,  and  all  the  country  tributary  thereto, is 
brought  into  direct  water  communication  with  Lake  Michigan,  at  the  great 
iiity  of  Chicago,  with  its  Hood  of  commerce  eastward  and  westward ;  tlie 
route  exists  as  a  ]>racticable  one  of  considerable  importance  to-day,  and 
the  question  iff  simply  one  of  enhancing  its  value  by  increasing  its  capac- 
ity to  a  degree  commensurate  with  the  important  interests  involveil. 

Other  routes  have  been  examined  and  studied  with  care,  but  neither 
of  them  occupies  so  central  a  position,  can  be  built  so  soon,  and  with 
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such  certaiu  results,  maiutaiued  so  ecouoinically,  nor  utilized  through 
so  great  a  part  of  the  year. 

Considering  this  simple  statement,  the  facts  so  fully  set  forth  in  pre- 
vious elaborate  reports,  and  noting  the  wonderfully  rapid  development 
of  the  entire  Western  country,  it  would  seem  that  nothing  further  is 
necessary  to  indicate  "to  what  extent  the  general  commerce  of  the 
country  will  be  promoted "  by  the  contemplated  improvement,  nor  to 
show  how  deshable  it  is  that  the  work  should  be  accom])lished  with  the 
least  delay  practicable. 

The  total  amount  appropriated  for  the  improvement  of  tlie  Illinois  River 

from  1809  to  date  is |589, 150  00 

From  which  there  has  been  expended  $545,909.57,  as  follows  : 

For  foundation  of  Coppenis  Creek  lock $62, 358  90 

For  dredging,  wing-dams,  Ac,  including  machinery 483, 550  07 

Total  enpended 545, 909  57 

Leaving  balance  available  Mav  8,  18b0 43,240  43 

5>?9, 150  §0 

I  am,  ver}'  respectfully,  your  obedient  servant, 

(t.  J.  Lydecker, 


J 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineevfi^  U.  S,  A, 


Major  of  Engineers. 


£  £  4. 

kesurvey  of  the  outlet  to  wolf  lake,  in  lake  county,  indiana. 

United  States  Engineer  Office, 

Chicago^  III.^  January  2,  1880. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
"  resurvey  of  the  outlet  to  Wolf  Lake,  Indiana,"  made  in  pursuance  of 
the  act  of  Congress  approved  March  3,  1879.  A  tracing  showing  the 
results  of  the  survey  is  transmitte<l  herewith. 

The  question  of  making  a  navigable  connection  between  Wolf  Eiver 
and  Lake,  and  Lake  Michigan,  has  been  agitated  for  some  years  past. 
An  examination  with  this  object  in  view  was  made  by  Maj.  D.  C. 
Houston,  Corps  of  Engineers,  U.  S.  A.,  who  submitted  his  report  to  the 
Chief  of  Engineers  under  date  of  November  26, 1873.  No  special  survey 
was  made  at  that  time.  In  the  year  following,  however,  a  detailed  sur- 
vey was  made  by  Maj.  G.  L.  Gillespie,  Corps  of  Engineers,  U.  S.  A.^ 
in  pursuance  of  the  act  of  Congress  approved  June  23,  1874.  His  re- 
\yoTt  was  forwarded  to  tBe  Chief  of  Engineers  under  date  of  December  4, 

1874,  who  transmitted  it  to  the  honorable  Secretary  of  War  January  4, 

1875.  It  is  printed  as  Ex.  Doc.  No.  75,  part  1,  H.  E.,  43d  Congress,  2d  ses- 
sion. .  As  this  report,  with  accompanying  maps,  gives  a  full  description 
of  the  surroundings,  and  is  a  complete  presentation  of  the  whole  subject, 
I  would  respectftilly  suggest  its  consideration  in  connection  herewith. 

The  part  which  the  government  is  asked  to  take  by  the  private  parties 
interested  in  the  construction  of  a  harbor  at  this  place  is  ^ated  in  Major 
Houston's  report  as  follows :  '^To  do  the  work  necessary  outside  of  the 
shore  line."  Major  Gillespie  states  that  "it  is  expressly  stipulated ''  in 
the  memorial  submitted  by  the  private  parties  interested  that  "the  aid 


•    o   •    • 
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of  the  governnieut  is  only  asked  iu  the  work  extending,  from  the  water 
line  of  the  lake  into  Lake  IMjchigan,  and  that  the  private  parties  and 
associates  will  themselves  complete  and  entirely  execute  all  work  south 
of  the  water  line  of  Lake  Michigan. 

Limiting  the  project  on  the  part  of  the  government  to  the  work  above 
indicated,  it  will  comprise  the  excavation  of  a  channel  from  the  shore  to 
deep  water  in  the  lake,  and  the  construction  of  piers  for  its  protection. 

This  may  be  accomplished  by  either  of  the  plans  shown  on  the  inclosed, 
tracing.  The  soKth  pier  (F  G)  is  the  same  in  all ;  it  extends  to  the  12-foiit 
curve,  and  is  950  feet  long.  The  north  pier  in  the  Jirst  plan  (see  line 
H  I)  is  200  feet  from,  and  parallel  to,  the  former,  extends  to  the  18-foot 
curve,  and  is  2,000  feet  long.  This  plan  is  essentially  that  proposed  by 
Major  Gillespie,  modified  slightly  as  to  extent  and  dimensions  of  pierinc. 
In  the  second  plan  the  north  pier  (see  line  H  K  L)  is  at  a  distance  of  3(h> 
feet  from  the  south  pier,  to  which  it  is  parallel  most  of  the  way  from  the 
shore  for  a  distance  of  about  1,300  feet ;  then  the  direction  is  ckanged,  so 
as  to  shelter  the  harbor  more  eftectually  against  northeasterly  storms, 
which  are  the  most  severe  in  this  portion  of  the  lake.  The  total  length 
of  the  north  ])ier  on  this  plan  from  the  shore  to  the  18-foot  curve  is 
also  2,000  feet. 

Confining  our  attention  for  the  present  to  these  two  plans,  the  south 
I)ier  may  be  limited  in  width  to  12  feet  throughout  its  entire  length. 
On  the  first  plan  the  north  pier  should  be  16  feet  wide  from  shore  to  the 
12-foot  curve,  a  distance  of  900  feet;  thence  to  the  15foot  curve,  a  dis- 
tance of  500  feet,  it  should  be  20  feet  wide ;  and  the  remaining  600 
feet  to  the  18-foot  curve  should  have  a  width  of  24  feet.  On  the  second 
]ilau,  this  pier  would  be  the  same  as  the  above  out  to  the  12-foot  curve; 
thence  to  tlie  angular  point,  a  distance  of  400  feet,  it  should  be  20  feet 
wide,  and  from  that  ])oint  to  the  18-foot  curve,  a  distance  of  700  feet,  it 
should  be  24  feet  wide. 

The  amount  of  dredging  between  the  piers  out  to  the  15-foot  curve, 
would  be  75,000  cubic  yaixls  for  the  first,  and  100,000  cubic  yards  for  the 
second  plan. 

The  cost  of  the  work  above  indicated,  based  on  prices  now  current, 
and  with  ai)propriations  suflBcient  to  complete  it  in  two  working  seasons 
at  the  most,  is  estimated  as  follows: 

FOR  THK   FIRST   PLAN'. 

950  linear  fVet  iiifi'mg.  1*^  feet  wide,  at  $30 $2e,5»» 

IHK)  linear  feet  pierinj?,  ir>  feet  wide,  at  840 36,000 

.'')00  linear  feet  piering,  20  feet  wide,  at  $55 27, 50<) 

600  linear  feet  pierinj?,  24  feet  wide,  at  $65 39,000 

75,000  cubic  yards  dredginj^,  at  20  cents 15, 0i)0 

Contingencies 10,000 

Total 156, 00<) 

FUR  THE   tSECOXD   PLAN. 

aiO  linear  feet  inering,  Yl  feet  wide,  at  $50 $28,500 

l>00  linear  foot  piering,  16  f.'et  wide,  at  $40 36,000 

400  linear  feet  piering.  20  feet  wide,  at  $55 22, 000 

700  linear  feet  ])ienng,  24  feet  wide,  at  $65 45, 500 

100,000  cubic  yards  dredt- ing.  at  20  cents 20, 000 

Cont  ingQUcies 10.  OtH) 

Total  ....• 162.000 

Xo  account  is  taken  in  either  of  these  estimates  of  the  cost  of  work 
thin  the  shore  line,  presuming  that  this  would  be  done  by  i>rivate  in- 
rests.    It  would  involve  dredging  about  200,000  cubic  yards,  and  the 
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construction  of  a  substantial  revetment  on  the  sides  of  the  cut.  If  the 
government  makes  any  expenditure  towards  the  construction  of  a  har- 
bor at  this  place,  the  work  done  by  private  parties  should  be  in  accord- 
ance with  plans  to  be  approved  by  the  Engineer  Department,  which 
should  be  duly  authorized  to  enforce  compliance  with  such  approved 
plans. 

Of  the  two  projects  described  above,  the  second,  in  my  opinion,  is  the 
better.  The  northeasterly  seas  driving  in  between  the  piers,  located  as 
in  the  first  instance,  would  seriously  impair  the  value  of  the  harbor, 
even  to  the  extent  of  making  it,  at  times,  untenable  for  vessels ;  the 
effect  of  such  seas  would  be  felt  for  a  considerable  distance  inland.  The 
second  project  obviates  this  difficulty  to  a  very  considerable  extent,  if 
not  entirely,  and  at  a  comparatively  insignificant  increase  in  cost.  A 
modification  of  this  plan  is  also  indicated  on  the  tracing  by  making  the 
north  pier  continuous  on  the  line  L  KM;  it  would  cost  more  than  either 
of  the  others,  as  the  pier  would  be  200  feet  longer,  and  it  would  be  nec- 
essary to  dredge  all  of  the  inclosed  basin.  The  annexed  sketch  illustrates 
the  three  plans  referred  to  herein,  and  will  facilitate  a  comparison  of 
their  merits. 

The  site  for  the  contemplated  work  is  between  Michigan  City  and 
Calumet  harbors,  being  32  miles  west  of  the  former  and  2|  miles  south- 
east of  the  latter.  A  harbor  of  refuge  is  not  needed  there.  No  fac- 
tories or  other  industrial  establishments  have  been  erected,  and  there 
is  no  local  commerce ;  no  opportunity  for  any  in  the  present  condition 
of  affairs.  The  interests  centered  there  can  hardly  be  regarded  in  any 
other  light  than  as  speculative  at  this  writing,  or,  as  stated  by  Colonel 
Houston  in  1873,  "its  value  will  depend  on  developments  of  the'future." 
It  may  be  stated,  however,  that  this  is  a  fair  site  for  a  harbor;  a  capa- 
cious interior  basin  can  easily  be  made,  and  at  comparatively  small 
expense,  by  dredging  the  several  interconnecting  lakes  in  the  vicinity. 
It  is  probable  that  advantage  will  be  taken  of  this  condition  of  affairs 
in  due  time,  and  that  the  expectations  of  those  owning  the  property  or 
otherwise  interested  will  be  realized.  The  necessity  for  dredging  a 
channel  to  deep  water  in  the  lake  and  constructing  protecting  piers 

might  then  become  evident. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeckee, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineers^  U,  8.  A. 
126  E 
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IBffPROVEMENT  OF  THE  HARBORS  OF  MICHIGAN   CITY  AND  NEW  BUF- 
FALO, LAKE    MICHIGAN. 


BEPORTOF  MAJOR  JARED  A.  SMIlH,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18b0,  fVITH  OTHER 
DOCUMENIS  RELATING  TO  THE    WORKS. 


(For  letter  of  transmittal  see  Appendix  Z.) 


F  F  I. 

IMPROVEMENT  OF  OUTER  HARBOR  OF  MICHIGAN  CITY,  INDIANA. 

The  work  of  the  year  has  been  done  by  hired  labor  and  open  pur- 
chases of  material.  The  purchases  of  stone  and  timber  were  made  by 
first  addressing  a  circular  letter  to  all  dealers  within  a  reasonable  dis- 
tance, and  obtaining  the  timber  from  the  lowest  bidder,  and  stone  from 
two  parties,  owing  to  the  inability  of  either  to  furnish  it  all  as  required. 

At  the  beginning  of  the  year,  the  breakwater  consisted  of  13  cribs, 
the  superstructure  being  completed  over  numbers  2  to  12  inclusive : 
-crib  No.  1  had  its  top  4  feet  below  the  water  surface,  and  No.  13  had  no 
superstructure,  having  been  recently  sunk.  During  the  summer  and 
autumn  crib  No.  1  was  completed  and  the  superstructure  was  extended 
over  it,  forming  one  continuous  and  solid  work. 

One  hundred  and  forty  square  hemlock  piles  were  driven  and  sawed 
oflf  by  a  diver,  forming  the  foundations  for  5  additional  cribs  which 
were  subsequently  placed  and  filled  with  stone.  The  superstructure  was 
added  at  once  o^^er  6  cribs,  making  the  breakwater  complete  for  a  length 
of  900  feet.  A  drawing,  showing  the  elevation  of  the  breakwater,  and 
indicating  the  annual  progress  for  two  years,  is  forwarded  herewith  on 
sheet  No.  2. 

The  sinking  of  crib  No.  15  was  aocomplishetl  under  extraordinary  cir- 
cumstances, and  I  consider  the  energy  of  Mr.  J.  A.  Manning,  super- 
intendent of  construction,  as  worthy  of  special  notice.  I  therefore  give 
his  own  account : 

The  crib  was  started  out  at  8  o'clock  a.  in.,  aud  at  9.30  was  in  position  to  sink.  At 
10  o'clock  it  was  anchored  on  the  pile  foundation,  when,  without  a  moment's  warning, 
the  wind,  which  up  to  this  time  had  been  southerly,  whipped  suddenly  to  the  north- 
west.    •     •     • 

It  waa  ns0i«sB  to  try  to  raise  the  crib  and  tow  back,  even  if  we  had  felt  really  so  dis- 
posed; and  every  man  connected  with  the  work  in  any  way  was  set  at  work  handling 
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stone ;  we  held  on  the  north  side  of  crib  until  it  was  impossible  for  men  to  handle 
stone,  or  even  keep  their  footing  ;  and  as  we  were  in  danger  of  losing  our  scows  with- 
out chaining  anything  more  on  that  side,  we  came  in  and  confined  the  work  to  the 
Boutn  side.  At  this  time  the  sea  was  breaking  up  over  crib  and  at  times  washing 
completely  over  the  scows,  and  it  was  only  by  placing  the  tng  bow  on  against  the 
flCowH  that  they  conld  be  held  up  against  the  crib,  the  tug  working  all  the  time  at 
full  speed.  This  we  did,  but  some  damage  was  done  to  the  scow.  We  held  on  until 
4.30.  *  •  •  Before  we  left,  stone  weighing  200  to  300  pounds  were  washed  out  of 
the  superstructure  of  cribs  13  and  14,  which  was  4  feet  high.  We  had  the  satisfaction 
of  finding  the  next  day,  after  the  worst  gale  of  the  season,  that  the  crib  remained  all 
right.    •     *     •  • 

The  following  account  of  the  eifects  of  a  storm  while  the  work  waa 
nnfiiiisbed,  is  from  the  monthly  report  for  September,  and  is  of  sufficient 
interest  to  repeat : 

On  the  3d  of  the  month  a  gale  was  experienced  which  was  more  severe  than  any 

.  "Which  had  been  known  since  the  commencement  of  the  outer-harbor  works,  and  gave 

the  only  instance  known  in  which  the  inner  harbor  did  not  afford  sufficient  protection 

to  enable  vessels  to  lie  alongside  the  quay  in  the  portion  which  is  parallel  to  the  lake 

shore. 

As  crib  No.  17  had  no  superstructure,  and  that  over  Nos.  14,  15,  and  16  was  incom- 
plete, and  a  portion  of  No.  13  wa«  not  i)lanke(l  over,  the  work  was  unprepared  for  so 
sevens  a  trial,  but  the  trifling  damage  sustained  cannot  fail  to  show  the  thoroughly 
substantial  character  of  thr.work.  The  live  cribs  mentioned  were  emptied  of  their 
stone  to  a  depth  of  C  to  10  feet,  and  the  froshly-quarriod  stone  remaining  in  the  com- 
partments had  been  ground  together  until  it  n'sj'uibh'd  bowlders  gathered  on  the  sea- 
shore. Notwithstanding  the  grrat  re^luction  in  weight,  the  work  was  so  strongly 
fraiiK'd  together  that  not  a  timber  was  lost  or  broken. 

The  end  crib.  No.  17,  was  ]>ushe(l  bodily  inward  a  distance  of  30^  inches ;  the  east 
end  of  No.  1(),  2^  inches ;  the  east  end  of  No.  15,  IfiJ  inches ;  the  east  end  of  No.  14, 
5f  inclK's;  the  east  end  of  No.  13,  r)f  inches.  No.  17  was  ]>nshed  off  it«  bearings  and 
droi)i>e(l  down  1  foot,  being  snni>orted  in  tliati)Ositi(m  by  the  cross-walls  resting  U]K>n 
the  inles.  The  southeast  corner  of  No.  1(5  was  also  pushed  from  its  bearings,  allowing 
the  cril>  to  tilt  very  slightly  inward.     *     •     » 

Stone  for  filling  the  cribs  is  expensive,  and  although  a  portion  of 
that  washed  out  may  be  recovei  (»(1,  yet  such  contingencies  add  materially 
to  the  cost  of  constructing  the  breakwater. 

There  seems  no  doubt  that  the  weight  of  the  cribs  when  loaded  is 
suflQcient  to  prevent  any  sliding  on  tlie  pile-heads,  but  as  the  force  of 
the  heaviest  seas  is  sufficient  to  remove  a  large  part  of  the  stone  from 
the  work  at  any  time  before  the  superstructure  is  completed,  an  arrange- 
ment lias  been  devised  for  preventing  any  movement  of  the  cribs  when 


thus  lightened. 


REPAIRS  OF  PIEB. 


Much  of  the  pile  work,  west  pier,  was  in  such  condition  as  to  permit 
the  escape  of  stone,  so  that  in  many  of  the  com])artments  no  stone  could 
be  seen  above  or  below  water.  The  superstructure  alsj  required  re- 
I>airing  in  many  places.  Stone  could  not  be  spared  in  sufficient  quan- 
tity to  fill  all  the  empty  places,  but  the  end  compartments  were  filled^ 
nslng  24  cords  of  stone.    Other  materials  used  in  these  repairs  wore—  • 

2^*4  linear  feet  12  by  12  inch  pine  timber. 
l,2r)4  linear  feet  12  by  12  inch  hemlock. 
1()  white-oak  piles. 
h\S  linear  feet  (5  by  10  white-oak  waling  pieces. 
6H)  pounds  drift-bolts. 
1,7'li  jxinnds  screw-bolts  and  rods. 
5^5  ]K)iinds  spikes. 

Owing  to  the  amount  of  rough  weather  during  the  summer  of  1879^ 
and  tliedifiicultv  of  obtaining  timber  as  fast  as  needed,  the  Jjreak water 
could  only  be  extended  300  i'eei.  This  left  a  balance  of  about  $7,000^ 
and,  to  avoid  the  experience  of  last  year,  it  was  considered  best  to  ex. 
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pend  the  amount  in  the  purchase  of  timber.  Advertisements  and  spedl- 
tications  were  completed  and  distributed  among  about  100  manufact- 
urers and  dealers  in  lumber.  The  bids  were  for  hemlock  timber  and 
piles,  and  were  opened  May  5.  Only  iliree  bids  were  received,  viz,  A 
S.  Packard,  Covert^  Mich. ;  Oliver  O.  t>iaanchfield,  Ludington,  Mich.  ;• 
Cutler  &  Savidge,  Spring  Lake,  Mich.  A.  S.  Packard  being  the  lowest 
bidder  was  awarded  the  contnict  at  $10  75  per  M,  b.  m.,  for  hemlock  tim- 
ber, and  $1.50  each  for  hemlock  piles  35  feet  long.  On  the  30th  of  June 
there  had  ,been  delivered  under  this  contract  276|^64  feet  of  hemlock 
timber  and  36  piles,  and  payment  was  made  therefor,  reserving  20  per 
cent,  until  completion  of  contract. 

PKOJECT  FOE  THE  IMPROVEMENT. 

The  main  features  of  the  present  project  for  an  outer  harbor  were 
adopted  in  1870,  but  some  essential  modifications  in  methods  of  con- 
struction have  since  been  introduced  as  a  result  of  experience,  and  also 
some  unimportant  changes  in  the  plan. 

The  amount  estimated  in  last  annual  report  for  completing  existing  project 

was $126,175 

Appropriated  June  14,  1880 40,000 

Balance  required : 86, 175 

It  is  urgently  recommended  that  the  entire  amount  be  appropriated 
for  the  year  ending  June  30,  1882. 

The  harbor  of  Michigan  City  is  in  the  collection  district  of  Chicago. 

A  request  was  sent  to  the  collector  for  a  statement  of  revenue  col- 
lected, &c.,  but  no  reply  has  been  received. 

The  following  statement  shows  the  number  of  vessels  entering  the 
hcirbor  and  their  freights  for  the  year  ending  June  30,  1880: 

NumlxT  of  entranct's  of  loa<led  vc8s<5l8 703 

Amount  of  lumber  received feet,  b.  m..   121,361,687 

Amount  of  shingles  received 83,628, 150 

Amount  of  lath  r«;ceived 28,317,951 

Tons  of  iron  ore  received 3,000 

Tons  of  pig  iron  received 2,500 

Money  statement, 

July  1,  1870,  amount  available ^42,238  54 

Amount  api)ropriated  by  act  approved  June  14,  1880 40,000  00 

$82, 238  54 

Julv  1,  18^0,  amount  expended  during  fiscal  j'ear 37,269  42 

July  1,  1880,  outstanding  liabilities 627  01 

37, 896  43 

July  1,  1850,  amount  available 44.342  11 

Amount  (estimated)  required  for  completion  of  existing  project 8li,  17r»  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     86, 175  00 


INNER  HARBOR  AT  MICHiaAN  CITY,  INDIANA. 

At  the  beginning  of  the  fiscal  year  a  dredge  was  employed  under  a 
special  contract  with  Messrs.  U.  Culbert  &  Co.  for  removing  a  bar  be- 
tween the  piers  at  the  entrance  to  inner  harbor,  at  25  cents  per  cubic 

yard. 
This  dredge  was  employed  in  the  months  of  July,  August,  and  Sep- 
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tembor  renioviug  the  bar  and  other  material,  to  the  amount  of  21,825 
cubic  yards. 

The  dredge  operated  by  the  goTeriinient  was  kept  employed  as  long  as 
the  available  funds  permitted.  It  removed  in  extending  the  inner  har- 
bor 68,277  cubic  yards  of  material. 

A  bar  which  formed  in  March,  18S0,  near  the  entrance  to  inner  harbor 
was  removed,  the  amount  of  material  being  9,010  cubic  yards. 

This  makes  a  total  of  77,287  cubic  yards  of  material  removed  by  the 
dredge,  the  entire  Qx:pense,  including  towing  and  all  contingencies,  being 
8.04  cents  per  cubic  yard. 

The  side  cuts  have  been  extended  to  Sixth  street,  and  the  entire  width 
completed  to  a  point  above  the  basin.  The  progress  of  this  work  and 
condition  at  the  end  of  the  year  is  indicated  on  map  marked  plate  No. 
1  forwarded  with  this  report. 

.  The  cut  has  been  protected  in  a  most  substantial  manner  under  direc- 
tion of  the  city  authorities.  This  protection  forms  a  quay  extending  to 
Sixth  street  on  both  sides.  The  design  of  this  work  is  shown  on  plate 
No.  2.  As  the  dump-scows  used  for  removing  material  were  too  old  and 
rotten  to  be  of  further  service,  two  good  dump-scows  have  been  built 
They  have  a  carrying  cai)acity  of  110  cubic  yards  each. 

With  the  appropriation  now  available  for  this  work  it  is  proposed  to 
extend  the  harbor,  as  indicated  on  plate  No.  2,  as  far  as  possible,  and 
to  remove  any  bars  which  may  form  at  the  entrance. 

Of  the  amount  of  $25,000  appropriated  for  this  work  th^re  has  been 
expended  removing  bars  and  deepening  old  channel  $12,011.90.  The 
necessary  surveys,  building  of  dump-scows,  and  extension  of  harbor,  as 
shown  on  plate  1,  has  been  done  for  the  sum  of  $12,988.10. 

As  the  commerce  of  the  place  requires  the  further  extension  of  this 
work,  an  approi)riation  of  $50,000  is  recommended  for  that  purpose. 

Money  statement 

July  1,  1879,  amount  available $16,378  35 

Amount  appropriated  by  act  approved  June  14,  1880 15, 000  00 

$31,378  36 

July  1,  1880,  amount  expended  during  fiscal  year 16,378  38 

July  1.  1880,  amount  available 15,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     50, 000  00 


F  F  2. 

IMPROVEMENT  OF  XEW  BUFFALO  HARBOR,  MICHIGAN. 

There  was  no  work  done  at  this  place  during  the  fiscal  year. 

There  has  been  no  appropriation  for  this  harbor  since  1872,  and  none 
is  recommended.  A  small  balance  of  a  former  appropriation  remains 
to  the  credit  of  the  work.  As  the  ap[)ro})riation  was  made  with  a  view 
to  making  a  harbor  of  refuge  in  the  south  end  of  Lake  Michigan,  the 
location  being  subsequently  changed  to  Michigan  City,  it  is  recommended 
that  the  remaiuing  balance  be  made  available  for  the  latter^^location. 

Money  statement, 

July  1.  lS7i»,  amount  availalde (5,000  00 

July  1.  l^J^^O,  amount  available 5,000  00 
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IMPROVEMENT  OF  HARBORS  ON  THE  EASTERN  SHORE^OF  LAKE  MICH- 
IGAN— IMPROVEMENT  OF  SAGINAW  RIVER  AND  OF  CERTAIN  HAR- 
BORS ON  LAKE  HURON— REPAIR  AND  PRESERVATION  OF  SAINT 
CLAIR  FLATS  CANAL. 


BEPORT  OF  MAJOR  FRANKLIN  HARWOOD,  CORPS  OF  ENGINEERS,  BVT. 
LIEUT.  COL.,  U.  S.  A.y  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  18d0,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 

United  States  Engineer  Office, 

Detroit,  Mich.,  August  24, 1880. 

General  :  I  have  the  honor  to  submit  herewith  my  annual  reports 
for  the  works  of  river  and  harbor  improvement  under  my  charge  during 
the  fiscal  year  ending  June  30, 1880. 

Very  respectfully,  your  obedient  servant, 

F.  Harwood, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


G  G  I. 

improvement  of  CHARLEVOIX  HARBOR,  MICHIGAN. 

This  is  the  northernmost  of  the  works  transferred  temporarily  to  my 
charge  by  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  October  1,  1879, 
and  of  which  I  relieved  him  x>ermauently  January  12,  1880. 

The  contract  work  of  1878,  Mr.  Hervey  S.  Dale,  of  Chicago,  con- 
tractor, was  resumed  July  18,  and  completed  on  the  30th  of  August, 
1879.  Under  their  contract  of  June  3,  1879,  Carkin,  Stickuey  &  Cram, 
of  East  Saginaw,  Mich.,  had  comi)leted  dredging  in  the  channel  to  the 
extent  of  28,519  cubic  yards,  all  that  could  be  afforded  under  the  ap- 
propriation consistently  with  building  up  the  pier  work  of  their  con- 
tract, 150  linear  feet  north  pier  extension,  in  a  sufficiently  secure  condi- 
tion to  pass  the  winter  safely.  The  pier  work  progressed  slowly,  and 
was  not  closed  until  the  end  of  November.  The  superstructure  was 
secure  but  still  incomplete,  and  as  the  appropriation  was  exhausted  the 
contract  was  closed.    No  work  has  since  been  done. 

2007 


2008    REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.    S.   ABMT. 

At  the  close  of  the  fiscal  year,  June  30, 1880,  the  harbor  was  in  the 
following  condition : 

Two  courses  of  superstructure  and  one  course  of  ties  remained  to  be 
put  ou  the  north  pier  extension  of  last  year,  and  85  cords  of  stone  will 
be  required  for  completing  the  ballast  of  this  work.  A  breach  threat- 
ening 1  he  joint  of  the  south  pier  with  the  brush  jetty  at  the  beach,  60 
piles  will  be  driven  in  prolongation  of  the  channel  face  of  the  south 
pier,  secured  in  line  and  backed  by  brush  faggots  weighted  with  stone. 
All  of  the  work  above  specitied  will  be  done  by  hired  labor  and  material 
purchased  in  open  market  by  aid  of  the  appropriation  of  1880,  the  bal- 
ance of  which  will  be  expended  under  contract  as  far  as  it  will  go  in 
furthering  the  general  project  of  dredging  a  channel  clear  12  feet  in 
depth,  for  a  width  of  50  feet  from  Lake  Michigan  to  Eound  Lake.  The 
dredging  will  be  done  in  the  spring  of  1881. 

At  the  close  of  the  fiscal  year,  June  30,  1880,  there  was  a  navigable 
channel  of  11  feet  depth  from  lake  to  lake,  but  very  narrow. 

No  channel  can  be  maintained  after  passing  within  the  piers  until  the 
banks  are  properly  revetted  where  such  revetment  is  needed. 

This  harbor  is  a  comparatively  new  one,  the  survey  having  been  made 
for  it  in  1808,  and  tliree  separate  estimates  have  been  made  for  its  cost 
of  construction.  It  has  admirable  natural  facilities,  which  only  need 
•development  to  make  it  one  of  the  tinest  harbors  on  Lake  Michigan. 
Already  the  government  imjuovement  has  stimulated  local  enterprise, 
and  the  IMne  Lake  Furnace  Company  have  established  themselves  on 
the  banks  of  Pine  Lake,  trusting  to  the  government  improvement  to 
give  theii*  vessels  proper  facilities  for  access  to  their  works.  Other  in- 
dustries will  doubtless  spring  up  as  the  work  progresses. 

The  entrance  between  the  piers  is  now  secure,  and  clear  12  feet  of 
water  in  the  channel  of  entrance  once  attained  will  probably  remain 
without  further  dredging. 

The  main  and  i)ressing  necessity  now  is  to  continue  that  channel  to 
Eound  Lake,  and  secure  it  by  the  necessary  revetments. 

The  original  estimate  for  th(\se  revetments,  all  of  which  should  be 
built  in  one  season  and  as  soon  as  the  channel  is  dredged,  was  $20,400. 
This  is  an  item  which  should  certainly  be  attended  to  duiing  the  work- 
ing season  of  1881 ;  and  without  entering  into  details  I  can  confidently 
state  that  I  can  ex[)end  to  gnnit  advantage  during  the  year  1881-'82  at 
least  $50,000  in  furtherance  of  tlie  ai)[)rove(l  project  for  the  construction 
of  tli>s  harl)or,1iaving  such  admirable  natural  facilities  admirably  devel- 
oped so  far  as  the  improvement  has  progressed. 

1  would  ))ropose  to  apply  this  sum,  under  contract,  to  comideting  the 
channel  clear  12  feet  deep  (!')  would  be  better)  from  Lake  ^lichigan  to 
Round  Lake,  and  to  the  greatest  width  admissible  within  the  limit  of 
the  natural  high  banks,  which  I  would  revet,  where  needed  to  secure 
the  channel,  with  a  plank  beam  revetment  backed  by  an  edging  re- 
taining wall  as  a  berme  to  the  l)lull'  which  extends  for  some  distance  on 
the  south  side  of  the  river  just  after  passing  the  piers  of  entrance. 

The  improvement  has  reached  that  stage  where  it  would  be  more 
economical  in  the  end  and  highly  desirable  to  aiford  a  large  appropria- 
tion for  one  season  at  least.  1  therefore  ask  for  $50,000  for  1881-'82,  and 
tru>t  that  at  any  rate  not  less  than  $1*0,000  will  be  afforded  to  enable 
me  to  at  least  secure  the  channel  from  Lake  ]\lichigan  to  Kound  Lake. 

This  work  is  located  in  tlie  Michigan  collci  tioii  distiict,  Miohijjan.  It  is  situated  at 
thr  momh  of  IMuo  Ivivcr,  wliicli  (>mj>ti«s  into  I^ako  Micliij^an  between  Little  and 
Grand  Traversi' JJays.  Tlie  nearest  i>ort  of  entry  is  Grand  Haven,  Mich.  Tlie  nearest 
lighr-honHe  is  at  CJrand  'Jra verse. 
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CfrATEMENT  OF  VKSSELS  ENTERED  AND  CLEARED  FROM  JUNE  1-,  1879,  TO  JUNE  1,  1880. 

Entered : 

Nnmber 276 

Tounage 38,476 

Cleared: 

NuiiiIkt 280 

Tonna^'e 38,598 

Kevenue  collected,  $700. 

Original  estimated  coat  of  work,  1868 $198,044  14 

Amended  in  1876 186,000  00 

Whole  amount  appropriated  from  1868  to  1880,  inclusive 41,000  00 

Amount  expended  30,938  52 

Probable  additional  sum  required  for  completion  of  work 145, 000  00 

Estimated  annual  expenditure  to  maintain  the  harbor :  probably  none  after  comple- 
tion. 

Money  statement 

Jnly  1,  1879,  amount  available $:i,  426  93 

Amount  appropriated  bv  act  approved  Juno  14,  18fe0 •  10,000  00 

$13, 426  93 

July  1,  1880,  amount  expended  during  fiscal  year ^ 3, 365  45 

July  1,  1880,  amount  available..  10,061  48 

Amount  (estimated)  required  for  completion  of  existing  project 145, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     50, 000  00 


G  G  2. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

Upon  tiikiuf):  temporary  charge  of  this  work  in  October,  1879,  I  found 
two  contra(;ta  for  })ier  extension  in  force  with  Mr.  Hervey  S.  Dale,  of 
Cliicago,  III.  Under  that  of  xVugust  7, 1878,  he  had,  since  June  30,  1879, 
phu^ed  the  last  cribof  his  contract  in  extension  of  the  south  pier  on  July  4, 
1879.  After  permitting;  it  to  settle  for  two  months,  superstructure  was 
begun  ui)on  it  September  4  and  completed  October  9,  1879.  Under  his 
second  contraijt  of  August  10, 1879,  to  add  50  feet  more  to  the  south  pier, 
he  built  during  the  month  of  October,  and  after  great  delay,  due  to  the 
prevailing  stormy  weather,  finally  succeeded  in  sinking  in  phico  the  cribs 
on  the  loth  of  Xovember.  In  the  meanwhile  the  navigation  of  the  har- 
bor was  seriouslv  embarrassed  bv  the  formation  of  the  outer  bar,  and  as 
greater  depth  of  water  between  the  piers  was  also  immediately  needed 
to  meet  the  growing  necessities  of  the  commerce  of  the  place,  the  Chief 
of  Engineers  concurring,  and  Mr.  Dale  consenting,  his  contract  was 
closed,  the  United  States  purchasing  from  him  at  cost  what  material  he 
liul  accumulated  at  Frankfort  for  the  completion  of  his  contract.  By 
this  measure  the  United  States  was  i)laced  in  funds  to  open  the  harbor 
to  4M)mmerce  in  the  spring  of  1880,  with  a  good  channel  13  feet  in  depth, 
from  Lake  Michigan  to  the  Frankfort  water  front. 

Upon  o])ening  of  navigation  in  1880,  this  work  was  immediately  taken 
in  hand,  the  United  States  dredging  eiiuipment  being  sent  to  Frank- 
fort for  the  puri>ose,  reaching  thejstation  March  31,  and  completing  the 
work  June  8,  1880,  having  cut  a  channel  on  the  south  side  of  the  har- 
l»or  75  feet  wide,  13  feet  deej),  and  continuous  from  Lake  Aux  Bees  Scies 
to  Lake  Michigan,  in  all  13,350  cubic  yards  excavation. 

This  amount  being  so  nuich  less  than  antici])ated  and  the  outer  bar 
being  in  a  condition  to  [)resent  but  little  obstacle  to  navigation,  in  order 
to  utilize  the  material  purchavsed  from  the  late  contractor,  while  still 
in  good  condition,  uon  bolts  were  i)urchased  in  open  market  and  this 
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)u<itcria1  woikeil  into  superstructure  upon  tbe  sonth  pier  head  hy  ddy 
labor,  Jiml  tlie  work  when  completed  was  filled  with  stone  borrowed  from 
the  pier  wliere  it  might  best  be  spared  temporarily.  Of  coarse  this 
stoue  must  be  replaced  before  the  stormy  season  sets  in,  and  general 
re))air»  are  also  needed  on  all  the  piering. 

By  aid  of  the  appropriation  of  1880,  this  will  be  done  by  day  labor 
and  material  purchased  in  open  market. 

Ti-ojioHals  will  be  adv-ertised  for,  and  contract  entered  into  for  com- 
pleting the  channel  between  the  piers.  This  dredging  will  probably  be 
done  in  the  spring  of  1881,  exhausting  the  appropriation  made  by  act 
of  Congress  approved  June  14,  1880. 

I  propose  to  apply  further  appropriation  to  pier  extension  antil  the 
outer  bar  is  crossed,  and  ask  for  an  appropriiition  of  $20,000  for  1881-^,  ' 
to  be  applie<l  in  this  manner. 

Tliin  work  is  liicntpil  in  the  Michigan  collcclinn  district,  Michigan.  The  ueanst 
nort  (if  entry  is  Griiiul  H:iveii,  Miili.  Tlie  iiearent  light-house  is  at  Point  Betwf 
(Point  Aiix  lifCB  Si'ii'H).     A  li|;ht  in  shown  nuar  head  of  HODth  pier. 

BTATKMEXT  OF  VESSELS   ESTEltED  AN'D  CLEAREIt   FROM   JUNE  1,  1^79,  TO  JTKE  1,  1880. 

Entered : 
Number 802 

Tonnage 3!>,12T 

Cleared ; 

Number SOI 

Tonnage 38,870 

Eevenne  ei>llect«d,  fti56. 
Original  CBtimated  cost  of  work  18(iG,  nmoniled  in  1875,  and  again  in  1879.  ^54, 196  43 

Whole  amount  itppropriated  from  Ir^  to  IriSO,  indnuive S16,6S9  85 

Amount  expended 213,069  SI 

Probable  additional  sum  ri>qiiireil  for  cotnpletiou  of  the  work,  indotenninate. 

Estimated  anuual  oiipetiditure  to  maintiiin  the  harbor,  $20,000,  in  pier  extenaioD 
nntil  the  outer  bar  is  crossed. 

Money  ntatetnent. 

July  1.1879,  amount  available t6,5<»  77 

Amount  appropriated  b;  act  approved  Jiiiiol4,  18H0 5,000  00 

|U,fi65  77 

July  1,  1^0,  amount  expended  during  fiscal  year 5,976  13 

Jnly  1,  IBtJO,  amount  available • 5,690  64 

Amount  (estiuiatetl)  reiiuired  for  completion  of  existing  project 35,530  M 

Amount  that  can  be  prohtably  expended  in  fineal  year  ending  June  'i>\  1862.     30,000  00 
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G  G  3. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

The  contract  with  Mr.  N.  Stanton  Gere,  of  Geddes,  ]!^.  Y.,  specified  in 
the  last  annual  report,  was  ftiltilled  early  in  October,  1879,  just  before  I 
took  temporary  charge  of  the  work.  A  contract  with  Mr.  Hervey  S. 
Dale,  of  Chicago,  was  also  in  hand  for  extending  the  north  pier  150  feet 
and  dredging  the  channel. 

Crib  framing  began  unmediately  on  the  completion  of  Mr.  Gere's  con- 
tract, and  by  the  end  of  October  all  three  cribs  were  framed  and  ready  for 
sinking.  Persistently  boisterous  weather  prevented  this  being  done, 
and  after  waiting  patiently  for  suitable  weather  for  several  weeks  the 
contractor  finally  postponed  the  placing  of  the  cribs  until  the  spring  of 
1880.  At  the  close  of  the  fiscal  year  one  crib  was  in  position  and  filled 
with  stone,  and  a  small  amount  of  dredging  had  been  done  in  the  chan- 
nel, effecting,  however,  a  complete  dredge  cut  14  feet  deep  nearly  to  the 
lake.  Mr.  Dale's  contract  expires  on  the  30th  September,  1880,  when 
the  three  cribs  will  be  in  place,  and  all  the  dredging  possible  under  his 
contract  will  be  finished,  unless  circumstances  shall  arise  which  may 
render  it  advisable  to  extend  the  contract  to  the  close  of  the  season. 

The  scour  around  the  head  of  the  north  pier  has  so  deepened  the  water 
at  that  particular  point  that  a  large  bank  of  stone  has  to  be  built  up  in 
foundation,  in  order  to  fulfill  the  provisions  of  the  contract 

Stone  being  the  most  costly  item  of  the  work,  the  extra  expense  inci- 
dental to  preparing  these  foundations  will  preclude  the  possibility  of 
putting  superstructure  upon  the  cribs  under  Mr.  Dale's  contract.  It 
will  therefore  be  closed,  as  to  pier  building,  by  the  sinking  and  securing 
of  the  last  crib,  the  balance  of  the  appropriation  being  devoted  to  tto 
dredging. 

This  great  scour  at  the  head  of  the  north  pier,  which  is  the  farther 
advanced,  is  mainly  due  to  the  natural  current  along  its  line  superin- 
duced by  the  conditions  of  the  channel  immediately  above  the  govern- 
ment improvement.  Here  there  is  an  objectionable  re-entering  on  the 
south  bank  which  cannot  be  helped,  as  the  front  is  private  property 
and  permanently  improved.  The  effect  of  this  re-entering  is  to  throw 
the  current  over  toward  the  north  pier,  which  is  rather  a  desirable  result^ 
if  not  carried  to  excess,  of  which  there  is  danger  owing  to  the  protrusion 
of  bulkheads  opposite  in  the  north  bank  beyond  the  proper  port- war- 
den's line.  These  bulkheads  have  a  tendency  to  deflect  the  current  sa 
abruptly  into  the  opposite  cove  as  to  destroy  the  natural  trend  of  the 
river  current  entirely,  and  if  such  building  in  advance  of  the  proper 
wharf  limit  is  persisted  in  the  channel  below  will  be  seriously  interfered 
with.  As  the  most  objectionable  protrusion  is  now  a  solid,  well  filled 
quay  fully  built  up  and  on  private  lands,  it  is  presumed  that  it  is  beyond 
government  control.  Nevertheless  I  strongly  recommend  that  measures 
be  taken  to  secure  a  proper  port- warden's  line  on  the  north  bank  of  the 
Manistee  Eiver  just  above  the  government  improvement,  in  order  to 
prevent  further  encroachment  on  the  natural  course  of  the  river.  As 
the  channel  now  naturally  follows  and  is  permanently  inclined  toward 
the  north  pier,  I  propose  to  apply  future  appropriations  in  extending 
that  pier,  adding  a  pier-head  50  by  30  feet  to  the  south  pier  and  bulk- 
heading  it  up  as  a  complete  work  for  the  present.  This  latter  measure, 
together  with  placing  the  superstructure  on  the  three  cribs  of  Mr.  Dale's 
contract,  will  exliaust  the  appropriation  of  1880-'81. 
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I  ask  for  $30,000  for  1881-'82,  to  be  applied  to  further  extension  of 
tbe  north  pier  and  completing  the  channel  14  feet  in  depth,  now  in  hand. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
]  rt  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-honse  is  the  Manistee  light 
;.•  ■scontinucd  October  1.%  1875).    A  light  is  shown  near  head  of  soatli  i)ier. 

f  I  \TEMENT  OP  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE  1,  1879,  TO  JUKE  1,  1880. 

Entered : 

Number 1,687 

Tonnage -^ 415,318 

Cleared : 

Number 1,691 

Tonnage 415,044 

Revenue  collected,  $2,221. 

Original  estimated  cost  of  the  work,  1866,  amended  1875 $234,000  00 

Whole  amount  approxmated  from  1866  to  1880,  inclusive 193,000  00 

Amount  cxx)ended 175.516  20 

Probable  a<lditional  sum  re([uired  for  completion  of  work,  indeterminate. 
Estimated  annual  expenditure  to  maintain  the  harbor,  $30,000,  in  pier  bailding  to 
protect  the  channel  until  the  bar  is  crossed. 

Money  statement, 

July  1,  1879,  amount  available (13,379  94 

Amount  ai>i>r()priatod  by  act  approved  June  14,  1880 10,000  00 

133,379  94 

July  1,  18?0,  amount  expended  during  fiscal  year 5,896  14 

July  1,  1880,  outstanding  liabilities 339  81 

6.235  95 

July  1,  1880,  amount  available 17, 143  99 

Amount  ((»s1imat<»d)  roquin'd  for  coinpli^tion  of  existing  project  ..• 41,771  00 

Amount  that  can  bo  prulital>ly  oxpeinlcd  in  tiscal  year  ending  June  30,  1882.     30,000  00 


Ahxiract  of  propo»(dH  rccrivfd  ami  opened  Juf/nst  16,  l^vO,  for  fnrnifthinff  materials  and 
doiiKj  work  of  continu'uty  UnprovtnuntH  at Maniatce  Harbor ^  Mich, 
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G  G  4. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

When  I  took  temporary  charge  of  this  harbor  in  1879,  the  contract 
specified  in  the  hist  annual  report  with  Mr.  N.  Stanton  Gere,  of  Geddes^ 
N.  Y.,  was  just  completed,  and  work  under  the  pending  one  with  Dewar 
&  Corlett,  of  Ludington,  to  extend  each  pier  50  feet  had  just  begun. 
Crib  framing  was  prosecuted  until  the  close  of  the  working  season,  and 
resumed  in  the  spring,  and  at  the  close  of  the  fiscal  year  both  cribs  were 
in  i)osition  and  filled,  not  without  some  delay  and  expense  to  the  con- 
tractor by  reason  of  the  north  pier  crib  being  moved  out  of  position  by 
tbe  swell  of  a  passing  steamer,  when  just  sunk  and  having  little  bal- 
last. 

Before  replacing  the  site  had  to  be  leveled  off,  and  as  no  other  dredge 
was  available,  I  placed  the  United  States  dredge  at  the  contractor's  dis- 
posal, he  paying  her  expenses  and  crew  during  the  time  he  had  her  in 
use. 

As  it  is  not  advisable  to  put  superstructure  over  these  cribs  this  year, 
further  extension  being  in  contemi)lation,  I  propose,  Dewar  &  Corlett 
consenting,  to  close  their  contract  with  the  securing  of  these  cribs  for 
the  winter. 

Early  in  the  spring  of  1880  soine  difTiculty  was  experienced  by  ves- 
sels in  entering  the  port  of  Ludington,  the  channel  being  tortuous,  and 
affording  barely  10  feet  water.  At  the  close  of  the  fiscal  year,  however, 
the  water  had  risen  so  tliat  liyht-dranght  vessels  could  enter  without 
didicnlty.  This,  however,  is  not  a  condition  of  this  harbor  to  meet  the 
necessities  of  connnerce.  Ludington  is  tlie  terminus  of  the  Flint  and 
Pere  Marquette  Railway,  a  trunk  line;  and  the  necessities  of  commerce 
demand  a  channel  of  full  width  between  the  piers,  16  feet  deep,  and 
extending  across  the  bar.  The  same  reasoning  I  have  ai)i)lied  to  the 
similar  case  of  Grand  Haven  could  be  equally  applied  to  Ludington, 
which  is  also  admirably  situated  for  a  harbor  of  refuge.  The  one  solu- 
tion, to  my  mind,  of  the  necessities  of  commerce  at  such  harbors  as  Grand 
Haven  and  Ludington  is  the  construction  of  exterior  breakwaters,  at  a 
cost  of  about  $500,000 ;  and  1  could  i)rolitably  expend  next  year  at  Lud- 
ington $200,000  upon  such  work.  The  present  appropriation  will  be 
expended  in  repairs  of  juers  and  channel  protection,  such  dredging  as 
may  be  necessary  in  case  of  emergency  next  spring,  and  in  pier  exten- 
sion ;  and  if  the  present  project  is  to  be  continued,  I  could  profitably 
expend  $30,000  in  1881-'82  in  pier  extension,  general  repairs,  and  any 
dredging  which  may  be  immediately  necessary. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-lionse  is  at  Big  Point  Sable. 
A  light  is  shown  near  head  of  south  pier. 

STATEMENT  OF   VESSELS   ENTERED  AND   CLEARED   FROM  JUNE    1,  1879,  TO  JUNE  1    1880. 

Entered : 

Namber 1,081 

Tonnage 217,548 

Cleared : 

Number 9 1,0.'S9 

Tonnage 217,605 

Revenue  collected,  $1,384. 
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L   Harbor,  exolnaiTB  of  c 


ImportB  going  over  Flint  and  Pere  Murqiiette  Railway 30.77< 

ExiKirta  going  over  Flint  and  Pere  Marquette  Railway S2,  IS7 

ImporlB  to  Liidtneton  Citv  proper 35,000 

Eiports  from  LutlinfctuD  City  proper S95,M« 

StemnerB  and  propelk-rs  calling  at  LiidiugtOD,iiot  entering  and  clearing 804,000 


Total  U 


n  and  ont  of  port 576,917 


Oriyinal  estimated  cost  of  work,  186fi.  amended  1879 J213,7e7-0T 

Whole  amount  appropriated  from  1806  U>  I *W,  inclusive 804,185  00 

Amount exiteuded .........     195,339  51 

Estimated  annual  expenditure  to  niaiutuin  the  harbor,  $30,000  annually  in  pier  ex- 

teusioii  until  bar  ia  crosHeil. 

Money  statement. 

July  1,  1879,  anionut  available |8,881  4S 

Amount  appropriated  l>y  net  approved  June  14,  1680 6,000  00 


HIS 


Julyl,  1880,  amount  available 

Amount  (estimated)  reignired  for  coniplet 
Amount  that  uan  beprofita1>ly  expended  ii 
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>u  of  existing  project,  indet«TUU- 
68calyearendingJune30,18SS.  «30,000  00 
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G  G  5. 

IMPROVEMENT  OF  PENTWATER  HARBOH,  MICHIGAN. 

Squier  &  White,  of  Grand  Haven,  Mich.,  were  in  coarse  of  Alliug  a 
contract  for  dredging;  and  i>ile  i-evetment  at  tiiia  harbor  when  I  t«A 
tempoi-ary  charge  of  it  in  1873.  All  the  dredging  i-eqitisite  to  clear  a 
site  for  the  revetment  liad  lieen  done,  and  the  revetnieut  of  the  north 
bank  of  the  ontlet  of  I'entwater  Lake,  near  ttie  ^iIlage  of  Pentwater 
was  well  in  hand  and  jirogi'essing  rapidly  and  most  satisfactorily  and 
handsomely.  1  have  seen  but  little  work  of  this  character  to  equal,  and 
none  to  excel,  that  <loiie  by  Squier  &  \\'hito,  under  this  contract     Upon 
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the  approach  of  winter  the  work,  although  nearly  ooinpleted,  was  discou- 
tiDued,  the  stone  ballast  not  being  attainable  until  spring,  when  it  was 
prosecnted  slowly  under  many  dillienlties  in  procuring  stone,  and  at  the 
olose  of  the  fiscal  year  waB  still  lacking  a  little  of  completion,  but  is  fin- 
ished at  this  writing. 

Vessels  do  not  attempt  to  load  deeper  than  9  feet  draught  in  seek- 
ing Pentwater,  and  vcsaels  of  that  draught  have  no  difliculty  iu  cnt«r- 
ing  the  harbor.  It  is,  however,  desirable  to  dredge  the  channel  to  iMjr- 
mit  vessels  of  12  feet  draught  to  enter. 

As  at  Whit«  River,  so  in  this  case,  it  is  useless  to  do  any  dredging 
antil  the  piers  are  made  sand  tight,  and  fences  are  interlinked  against 
the  sujterficial  drift.  These  measures  of  channel  protection  are  now  in 
band  by  aid  of  the  appropriation  of  1880,  and  will  exhaust  that  ap- 
propriation. The  next  measure  of  improvement  will  l>e  dredging  the 
channel  as  above  projiosed,  for  which,  and  to  carry  on  the  general  pro- 
ject of  pier  extension,  I  estimate  that  $;J0,000  caM  be  profitably  ex- 
pended in  1881-'82. 

Tbe  work  is  located  in  the  Michigan  collection  diatrict,  Michisnii-  The  nenrpst 
port  of  entry  is  Grand  Haren,  Mich.  The  nearest  light-house  is  at  Little  Point  Sabla. 
A  light  is  shown  near  head  of  Houtli  pier. 

8TATEME.V-T   OF    VESSELS  ENTERED  AND  CLKAKKD  FROM  JUNE  1,  1379,  TO  JUNE  1,  IfifiO. 

Eatered : 

NiimbeT 269 

ToDDage 3I>,  11)5 

Cleared : 

Nnniber 26T 

Tonnage 30,177 

Revenue  collected,  |;t75. 

Original  estimated  cost,  If^lili,  nmended  lun $192,020  00 

Whole  amount  appropriated  from  IStiO  to  IcWO,  iuclHaive ni.&ili  04 

Amount  expended 167,680  60 

Probable  additional  sum  required  for  completiou  of  work,  iude terminate. 

Kstimateil  annual  ex|>enditum  to  maintain  the  harbor,  (20,000  iu  pier  exteusiou. 

Mtniey  atateineiit. 

July  1,  l-ff9,  amount  available 86,r>94  84 

Amonut  appropriated  by  act  approved  June  14,  IStJO. 4,000  00 

lO.SlM  84 

Jnlv  I.  1360,  amonut  expended  during  fiscal  year 5,455  4^ 

Jaly  1,  leeo,  outstanding  liabilities 442  60 

5,898  08 

July  1,  1*W,  amount  available , 4,696  76 

Amount  (esliraatod)  required  for  completion  of  eiisting  project 30, 000  00 

Amount  that  can  be  proQtably  ei^peuded  iu  liscal  yeareuuing  Jiiiie30,  l&^J. .     20. 000  00 


Bidden'  niaiM  Hud  r 


I.  Brtrrj  S.  IhUtv  Chi- 


<9«a,  IU KiSM  23 H  laww.to  WW  tisfa  m 

t.  SqalerAWhite.Giiuirl  I         i  I         I 

Bavm.Hleh '      £u,      as.      2U<       8'      13        3  i  tv 


•Contract  Bwarded  to  Squier  4  Wlilir,thBlo 
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G  G  6. 

IMPROVEMENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

There  was  no  work  in  progress  at  this  harbor  when  I  took  temporary 
charge  of  it  in  1879.  A  contract  was  in  force  with  John  S.  McCoughey, 
of  Montague,  Mich.,  to  extend  the  south  pier  100  feet.  Mr.  McConghey 
got  to  work  in  the  spring  of  1880,  and  experienced  great  delay  in  pro- 
curing material  for  the  work.  At  the  close  of  the  fiscal  year  he  had, 
however,  both  cribs  nearly  built,  and  with  due  diligence  may  be  able  to 
complete  his  contract  within  its  limit  of  time,  certainly  within  the  year. 

This  harbor  is  greatly  subject  to  obstruction  by  sand,  owing  to  the 
leaksr  condition  of  the  piers  and  the  drift  over  them. 

At  the  time  that  the  harbor  of  (rrand  Haven  was  nearly  blockaded  in 
1879, 1  was  also  obliged  to  take  summary  measures  to  relieve  this  har- 
bor by  scour  of  proi)eller  wheel  dn\iiig  the  sand  before  it.  It  is,  how- 
ever, utterly  useless  to  attempt  any  permanent  relief  until  the  piers  are 
made  sand-tight.  The  appropriation  for  1880-'81  is  therefore  being  ex- 
pended by  hired  labor  and  material  purchased  in  open  market,  in  over- 
hauling the  pile  and  edging  portion  of  tlie  piering,  relaying  the  edgiugs 
caught  u])  on  the  interior  biTider,  and  putting  the  piers  generally  in  as 
com])lete  repair  as  tlie  appro])riation  will  i)ernnt. 

Tlio  cat<'h-sand  fences,  of  various  ])at terns,  built  on  the  south  beach 
of  tliis  harbor,  have  all  answered  their  j)urpose  well,  and  saved  thechan- 
nel  from  nincli  drift;  but  the  beach  liaving  made  out  beyond  them  they 
will  be  continued  to  tlie  present  shore  line,  and  others  built  on  the  north 
side  wh(Me  needed.  Tb(^  8outh  Haven  i)attern  will  l>e  used.  These 
measures  of  channel  ])rotection  will  exhaust  the  ajjpropriation.    • 

At  the  close  of  the  iiscal  year  vessels  drawing  8  feet  of  water  could 
barely  g(»t  into  the  harbor,  and  it  is  IVequently  necessarj^  for  propellers 
in  passing  in  and  out  to  dre^lge  tlu^ir  way  with  their  proi>eller  wheels 
through  the  light  sand.  If  the  apiu'opriation  of  1880  shall  suffice  to 
make  the  i)iers  sand-tight,  it  will  be  best  to  ai4)ly  the  first  installment 
of  the  suceeeding  ai)i)ropriation  to  dredging  tlie  channel.  *  Whatever 
may  be  left  from  that  approi)riation  after  a  commodious  channel  of  13 
feet  in  depth  is  dredged  may  l)e  ai)plied  advantageously  to  extension  of 
north  i)ier. 

By  the  completion  of  the  ]McCoughey  contract  the  south  pier  will  be 
200  fe(*t  the  longer,  and  I  can  see  no  reason  why  at  this  harbor  the  piers 
should  not  be  extended  equally. 

For  carrying  on  the  work  as  above  proposed,  I  estimate  that  $30,000 
can  be  profitably  expended  in  188I-'82. 

Tins  work  is  located  in  the  Micliijjan  collection  district,  Michigan.  It  is  fiitnaiod  at 
the  White  River  light-house.  The  nearest  port  of  entry  is  Grand  Haven,  Mich.  Rev- 
enue collected,  ^1,414. 

• 

6TATEMKNT  OF  VESSELS   EXTEHED  AND  CLEARED  FROM  JUNK  1,  1879,  TO  JUNE  1,  1860. 

Entered : 

Number 938 

Tonna;,'e 127,793 

Cleared : 

Kunilx  r 930 

Tonnage 126,750 

Orijrinal  estimated  cost  l^i'^Ct,  amended  in  1.^73 $220,445  56 

Whole  auioiiiit  a})propiiated  ironi  l.^^OtJ  to  l^^riO^  inclusive 208,050  00 

Amount  expended 197,322  98 

Estimated  annual  expenditure  to  maintain  the  harhor,  §20,000  in  pier  extension. 
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Money  statement. 

Jaly  1,  1879,  amount  available $«,143  83 

Amount  appropriated  by  act  approved  June  14,  1880 5, 000  00 

$13, 143  83 

July  1,  1880,  amount  expended  during  fiscal  year 2,416  ttl 

July  1,  1880,  amount  available 10,727  02 

Amount  (estimated)  required  for  completion  of  existing  project,  indetermi- 
nate. 
Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     30, 000  00 


ABSTRACT  OF  CONTRACT. 


Contract  tcith  John  S.  McCougheyj  of  Montague,  Mich.,  for  furnisliing  material  and  labor  in 
continuing  improvements,  and  construct  and  place  cribs  at  the  harbor  of  White  Biver.j  Mich- 
igan, dated  September  1,  1879,  to  expire  September  30,  1880. 

Abstract  of  contf  act  for  each  class  of  material  and  labor : 

I.  Pine  timber  in  place per  cubic  foot . .  21^  cents. 

II.  Oak  timber  in  place do 21^  cents. 

III.  Drift  bolts  and  spikes per  pound. .       3  cents. 

IV.  Screw  bolts  and  washers do 4  cents. 

V.  Stone,  in  work per  cord..  (7  25 

VI.  Brush,  in  vv^ork. do....     .       2  00 

VII.  Piles,  driven each..  5  00 


GGy. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

Upon  taking  charge  of  this  harbor  I  found  no  work  in  hand,  but  a 
contract  in  force  with  Dewar  &  Corlett,  of  Ludington,  Mich.,  to  ex- 
tend the  north  pier  50  feet.  Work  began  under  this  contract  in  the 
spring  of  1880,  and  at  the  close  of  the  fiscal  year  the  crib,  50  feet  in 
length,  was  in  place  and  nearly  filed  with  stone. 

This  harbor  is  in  excellent  condition  as  regards  the  channel  of  en- 
trance, there  being  ample  water  for  vessels  of  12  feet  draught,  which 
ordinarily  seek  it  in  the  lumber  trade,  and  in  such  numbers  as  to  make 
it  the  first  in  importance  on  the  coast  as  regards  the  number  of  vessels 
frequenting  it.  The  narrowness  of  the  entrance,  180  feet  between  piers, 
is,  however,  a  great  drawback,  and  is  the  cause  of  constant  minor  dam- 
age to  the  superstructure,  and  the  head  gear  of  colliding  vessels  in 
stormy  weather.  There  are  several  such  repairs  on  hand  now  to  be  pro- 
vided for. 

The  channel  of  entrance  is  also  threatened  with  encroachment  by 
sand  drifting  over  the  north  pier.  By  day  labor  and  material  purchased 
in  open  market,  a  system  of  catch-sand  fences  of  the  same  inexpensive 
character  used  at  South  Haven  have  been  built,  and  interposed  against 
the  drift,  and  were  nearly  finished  at  the  close  of  the  fiscal  year. 

Dewar  &  Corlett  will  complete  their  contract  during  September,  1880, 
by  putting  superstructure  on  the  crib  they  have  in  place.  With  the  ex- 
ception of  general  repairs,  where  needed,  there  will  then  remain  nothing 
to  be  done  to  complete  this  harbor,  excepting  the  carrying  on  of  the  sys- 
tem of  pier  extension,  for  which  estimate  was  made  in  the  last  annual 
report. 

1^7  E 
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The  appropriation  of  1880  will  be  applied,  under  contract,  to  extend- 
ing the  north  pier  as  far  as  the  fuuds  will  suffice,  and  as  there  is  do 
certainty  as  to  when  the  outside  bar  will  be  crossed,  I  have  asked  for 
$30,000  to  be  expended  in  further  extension  during  the  years  1881  and 
1882. 

This  being  an  important  harbor,  I  make  larger  estimate  for  it,  in  order 
to  continue  work  as  rapidly  as  possible.  It  is  possible  that  some  dredg- 
ing in  the  channel  may  be  required,  but  no  neceasity  for  it  has  yet  be^ 
developed. 

TtiiB  work  is  located  in  the  Micbigati  collection  district,  MicbiKan.  It  is  situated  at 
the  Muskegon  Dzht-housc.  The  nearest  port  of  entry  is  Orand  Haven,  Mich.  Bot- 
enue  collected,  HIM). 

BTAT^ENT  OF  VBSSEL8  ENTICIUID  AND  CLEABBD  FKOM  JDNE  1,  IdTtf,  TO  JUKK  1,  1880. 

Entered : 

Numbor 4,364 

Tonnage T73,686 

Cleared ; 

Number 4,394 

Tonnage :...  786,955 

Original  estimat«  1I-6G,  amended  in  1879 fl66,B01  75 

Whole  amount  aiipropriated  from  1866  to  1880  ioclusive 156,500  00 

Amount  oxpended 144,583  3S 

Estimated  aunnal  expenditure  to  maintain  the  harbor,  $30,000,  in  pier  extenMon. 

Money  statement. 

July  1, 1879,  amount  available P,M2  39 

Amount  appropriuled  by  act  approved  Jnne  14,  1880 7,500  00 

111,642  39 

July  1,  1880,  amount  expended  during  fiscal  year 9,700  7t 

July  1,  leeo,  amount  available 11,941  08 

Amount  (estimated)  required  for  completion  of  existing  project,  indeteimi- 

Amount  thatcan  be  profitably  eipendedin  fiscal  yearendiugJnneH,  1882.  f3D,000  00 
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*  Contract  awuiled  to  Dew  &  Corlett,  lowest  Udden. 
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G  G  8. 

IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

Upon  taking  charge  of  this  harbor  in  October,  1879,  I  found  minor 
repairs  of  piers  and  revetment  in  progress,  and  a  contract  in  force  with 
Mr.  Hervey  S.  Dale,  of  Chicago,  for  building  superstructure  over  three 
cribs  (loC)  in  extension  of  the  north  United  States  pier.  Although  the 
weather  was  uniformly  calm  nothing  was  being  done,  nor  had  been  done, 
towards  the  execution  of  Mr  Dale's  contract.  He  was  accordingly  sum- 
moned to  take  his  work  in  hand,  and  having  failed  to  do  so  after  due 
warning,  the  Chief  of  Engineers  approving,  his  contract  was  canceled 
at  the  close  of  the  month,  and  provision  made  for  carrying  on  the  work 
by  day  labor  and  material  purchased  in  open  market. 

In  the  meanwhile  a  most  disastrous  state  of  affairs  had  supervened. 
The  period  of  calm  weather,  so  favorable  to  building,  was  followed  by  a 
series  of  heavy  gales  of  wind  which  amassed  the  outer  bar,  ordinarily  a 
plateau  with  from  13  to  18  feet  soundings  upon  it,  into  a  ridge  across 
the  mouth  of  the  harbor,  barring  the  entrance  to  any  but  light-draught 
vessels,  and  admitting  them  only  in  calm  weather. 

While  the  mouth  of  the  harbor  was  in  this  condition,  on  the  28th  of 
October  the  passenger  steamer  Amazon,  with  a  very  valuable  cargo, 
stranded  at  the  mouth  of  the  harbor  in  a  gale  of  wind  and  became  a 
total  loss,  all  lives,  fortunately,  being  saved.  Every  elfort  was  made  to 
relieve  the  harbor  from  the  sand  embargo,  but  it  was  not  until  late  in 
November  that  relief  was  completely  afforded,  and  the  channel  over  the 
bar  renewed  by  aid  of  a  hired  dredge,  the  United  States  dredge  and 
equipment  ordered  from  South  Haven  for  the  purpose,  and  the  large  tug 
Welcome,  ballasted  down  and  driving  the  sand  before  her  propeller- wheel. 
During  the  month  of  November,  also,  the  large  propeller  General  H.  B. 
Paine  came  into  the  harbor  in  a  gale  of  wind  water-logged,  and  stranded 
and  went  to  pieces  just  inside  its  mouth.  Subsequently  the  schooner 
Catchpole,  loaded  with  stone,  struck  on  the  wreck  of  the  Paine  and 
bilged  alongside  of  the  north  pier. 

For  details  of  the  disasters  of  October  and  November,  1879,  and  the 
measures  taken  to  keep  the  harbor  open,  involving  constant  effort  day 
and  night,  and  employment  of  expensive  machinery,  1  respectfully  refer 
to  my  special  report  of  November  3,  1879,  and  my  monthly  report  of 
operations  for  November,  1879,  with  reports  of  Assistant  Engineer  S.  C. 
Mower  and  Inspector  John  Maxjfie  appended. 

At  the  close  of  navigation  in  December  a  narrow  channel  across  the 
bar,  which  had  been  opened,  was  still  maintained. 

The  continuously  boisterous  weather,  of  course,  prevented  any  ma- 
terial progress  being  made  in  placing  superstructure  over  the  north  pier 
extension,  and  as  a  result  of  three  months'  constant  effort  it  was  only  pos- 
sible to  secure  the  cribs  for  the  winter.  The  material  was,  however,  pre- 
pared and  framed  for  spring  work,  and  on  the  30th  of  June,  1880,  the 
superstructure  was  completed,  excepting  stone  filling,  and  there  was. 
clear  13  feet  water  over  the  bar  at  any  point. 

Beside  the  continued  overhauling  and  backing  of  interior  work  with 
shingle  shavings,  to  prevent  drift  of  sand  into  the  channel,  in  the  spring 
of  1880  planting  of  willows  to  arrest  drift  of  sand  was  taken  systemati- 
cally in  hand,  and  experiment  thoroughly  made  to  ascert^ain  the  practi- 
cability and  efficacy  of  this  measure  of  improvement. 

The  plantation  of  last  year  having  with  an  exceptional  plant  here  and 


2020    REPORT   OF   THE   CHIEF    OF   ENGINEERS,    U.   8,   ARlfT. 

there  proved  a  faiMre,  and  the  alleged  cause  being  that  the  planting  was 
done  too  late  in  the  season,  Mr.  John  Macfie,  inspector,  who  had  hereto- 
fore had  the  matter  in  hand,  was  given  carteblanche  to  plant  whenever 
and  whatever  he  thought  best.  About  G  acres  of  sand  beach  threaten- 
ing the  channel  with  drift  were  planted  with  every  variety  of  beach  plant 
attainable.  Some  have  failed,  some  show  life,  but  the  common  osier 
and  the  red  willow  seem  to  thrive  best. 

A  few  experimental  cuttings  of  poplar  give  remarkably  favorable  re- 
sults. The  full  result  of  the  experiment  cannot  be  ascertained  until 
next  year,  when  it  will  be  reported. 

In  all,  54,900  plants  have  been  set  out,  of  which  from  two-thirds  to 
three-fourths  give  promise  of  living  and  eventually  thriving. 

The  disaster  to  the  Anxazon,  the  subsequent  wrecking  of  several  ves- 
sels in  rapid  succession,  there  being  five  oti  the  beach  behind  the  north 
pier  at  one  time,  beside  two  wrecks  in  the  channel  and  that  of  the  Ania- 
zon  off  the  .head  of  the  south  pier,  the  continued  sand  blockade  lasting 
nearly  a  month  in  the  busiest  season  of  the  year,  all  of  these  causes 
combined  to  arouse  the  commercial  interests  involved  to  a  sense  of  the 
necessity  of  taking  more  rapid  and  effective  measures  for  the  improve- 
ment of  this  most  important  harbor  to  at  least  the  extent  necessary  to 
make  it  accessible  at  the  seiison  of  the  year  when  access  is  most  needed* 

The  prevailing  alarm  and  discontent  of  the  vessel  interest  took  the 
customary  form  of  anitnadversion  upon  the  lionduct  of  the  engineering, 
and  a  letter  from  the  Hon.  T.  W.  Ferry,  United  States  Senator  from 
Michigan,  resident  at  Grand  Haven,  complaining  of  the  slowness  with 
which  the  harbor  improvement  was  prosecuted  having  been  referred  to 
me  for  explanation,  I  had  the  honor  to  demonstrate  that  the  condition 
of  the  pier  extension  at  that  time,  due  to  the  delinquency  of  the  contrac- 
tor, whose  contract  had  just  been  canceled,  had  nothing  to  do  with  the 
disasters  of  the  season,  but  that  the  plain  and  simple  u^mI  of  the  harbor 
was  an  adequate  appropriation  to  enable  the  engineer  officer  in  charge 
to  at  least  catch  up  with  the  advance  of  the  sand  and  be  able  to  hold  it 
in  check,  even  if  money  enough  were  not  afforded  to  get  it  under  entire 
control. 

Subsequently,  at  the  request  of  the  Hon.  T.  W.  Ferry,  I  was  directed 
to  report  generally  upon  the  condition  of  Grand  Haven  Harbor,  and  in 
so  doing  I  submitted  my  memoir  of  December  27,  1879,  in  which  I  gave 
in  full  not  only  my  opinions  upon  the  necessities  of  the  harbor,  bat  also 
subm  tted  a  project  for  its  permanent  completion  both  as  a  harbor  of 
refuge  and  the  principal  commercial  port  on  the  east  coast  of  Lake 
Michigan. 

This  project  proposed  to  substitute  a  system  of  outer  breakwaters 
for  the  system  of  pier  extension  now  in  hand.  No  action  was  taken  upon 
it,  but  by  letter  of  January  12,  1880,  I  wiis  further  instructed  to  report 
the  probable  cost  of  pier  extension  to  16,  18,  and  20  feet  soundings,  re- 
spectively, and  other  measures  of  protection  and  repair,  all  in  continua- 
tion of  the  present  approved  i>roject. 

In  my  report  of  February  3,  1880,  I  fullilkHl  these  instructions,  and 
made  full  estimate  as  to  the  probable  (;ost  of  completing  the  existing 
project,  asking  for  $85,000  to  meet  iniiiiediate  necessities.  Fifty  thousand 
dollars  was  granted  by  tiie  a<*t  of  Congress  approved  June  14,  1880, 
which  is  now  about  to  be  ai)plied  to  extending  the  south  pier  until  its 
head  shall  be  oi)posite  that  of  the  north,  and  to  revetting  the  south  bank 
of  Grand  River  l)eh)w  (hand  Haven  to  stop  the  abrasion  of  the  banks 
and  constant  feeding  of  sand  from  them  to  the  outside  bar. 

In  asking  for  further  appropriation,  1  respectfully  recur  and  call  par- 
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ticular  attention  to  ray  memoir  of  December  27,  recommending  a  change 
of  project  in  the  improvement  of  this  important  harUor,  and  giving  my 
reasons  for  it  in  fuH. 

I  respectfully  submit  that  Grand  Haven  should  not  be  considered  in 
the  category  of  the  other  harbors,  of  greater  or  less  importance,  which 
are  now  under  improvement  on  the  east  coast  of  Lake  Michigan.  It  is 
the  terminus  and  shipping  point  of  the  Detroit,  Grand  Haven  and 
Milwaukee  Railway,  and  the  entrepStj  directly  or  indirectly,  of  several 
minor  railroad  lines.  Its  maintenance  and  protection  is  not  to  be  con- 
sidered as  a  matter  of  local  importance  only,  or  even  of  main  import- 
ance alone  to  the  commerce  of  Lake  Michigan,  or  that  of  the  chain  of 
great  lakes.  The  interests  of  so  much  of  the  entire  through  system  of 
railway  traffic  of  the  great  Northwest  as  concentrates  at  Milwaukee  for 
transhipment  via  Grand  Haven  to  the  East  and  seaboard  are  vitally 
concerned  in  the  maintenance  and  improvement  of  this  harbor.  More 
than  this :  from  its  geographical  position  on  the  east  coast  of  Lake 
Michigan  it  is  admirably  situated  for  a  harbor  of  refuge,  and  is  so  called 
now  by  courtesy,  but  the  refuge,  in  a  gale  of  wind,  consists  in  the 
**  Hobson's  choice "  of  taking  the  risk  of  a  probable  wreck  at  a  point 
accessible  to  railway  lines,  and  machine  and  other  repair  shops,  or  the  still 
more  probable  disaster  of  missing  the  entrance  of  some  more  narrow  and 
isolated  harbor,  where  measures  for  relief  in  the  event  of  stranding,  and 
subsequent  facilities  for  repair  or  rebuilding,  are  less  attainable.  Under 
existing  circumstances  there  is  no  security  for  any  vessel  of  over  8  feet 
draught  in  attempting  to  make  Grand  Haven  Harbor  in  a  gale  ol  wind, 
after  the  stormy  season  sets  in ;  for  the  outer  bar  will  amass  as  an  etteo- 
tive  barrier  within  twenty -four  hours  during  a  heavy  gale. 

This  is  the  state  of  affairs  at  present,  and  I  respectfully  submit  will 
continue  to  be  the  state  of  aifairs  unless  adequate  appropriations  are 
made  annually  for  a  few  years,,  to  enable  the  engineer  officer  in  charge 
to  get  the  sand  encroachment,  both  within  and  without  the  harbor, 
under  control.  The  $50,000  afforded  by  the  last  approx>riation  act  will 
go  far  toward  doing  this,  but  still  is  not  enough  to  be  entirely  effective. 
The  immediate  necessities  of  this  harbor  are  great ;  as  great  in  propor- 
tion as  the  interests  involved  in  its  improvemeut.  In  my  opinion,  for 
the  next  two  years  at  least,  $100,000  a  year  should  be  allotted  to  its  im- 
provement, in  order  to  keep  it  open  and  secure  it  against  its  present 
danger  of  sand  embargo  at  every  stormy  season  of  the  year. 

But  this  is  not  all ;  I  have  no  confidence  whatever  in  the  system  now 
prevailing  on  the  east  coast  of  Lake  Michigan  of  forming  harbors  by  run- 
ning out  parallel  piers  into  the  lake.  It  is  to  my  mind  a  make-shift  at 
the  best,  and  false  economy  in  the  end.  As  appropriations  now  run  the 
engineer  officer  in  charge,  as  regards  most  of  these  harbors,  is  not  even 
able  to  keep  up  with  the  advance  of  the  sand.  It  is  one  everlasting 
struggle  to  keep  the  harbor  in  existence.  A  succession  of  liberal  appro- 
priations, no  doubt,  for  any  one  harbor  would  enable  it  to  be  completed 
and  secured  under  this  system  for  a  series  of  years.  But  where  is  the 
secuiity  in  the  end  1  What  guarantee  is  there  that  the  same  action  of 
nature  which  formed  the  bar  at  its  mouth  before  improvement  will  not 
eventually  form  another  bar  at  its  mouth  in  its  advanced  position  !  The 
same  forces  are  at  work,  the  same  inexhaustible  supply  of  mobile  sand 
is  at  hand,  and  nothing  whatever  has  been  done  to  arrest  the  action  of 
nature  so  far  as  the  shifting  of  sand  along  the  shore  is  concerned.  The 
artificial  mouth  of  the  harbor  has  simply  been  pushed  ahead  tempo- 
rarily beyond  reach  of  this  action,  and  the  evil  day  averted  for  a  few 
years. 
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In  my  memoir  of  December  27,  1879, 1  propose  a  project  which  I  am 
coDfideD  t  will  makt)  the  improvement  of  Grand  Haven  permanent.  I  have 
estimated  $300,000  as  the  amount  required  to  complete  the  existing  pro- 
ject. But  this  completion,  for  reasons  I  have  stated,  I  cannot  believe 
will  be  permanent. 

The  project  proposed  in  my  memoir  of  December  27, 1879,  which  is 
no  experiment,  but  based  on  solid  engineering  experiences,  is  estimated 
as  costing  $539,000,  or  adding  contingencies  of  fighting  the  drift  of  sand 
from  sand  dunes  up  the  river,  between  Grand  Haven  and  Ferrjsburg, 
say  $600,000,  or  double  the  estimate  for  cost  of  the  present  approv^ 
project. 

The  simple  question  to  be  decided,  then,  is,  whether  it  is  better  to  se- 
cure permanent  improvement  at  a  large  expenditure  for  a  few  years  or 
at  half  the  cost  secure  an  equally  effective  temporary  improvement,  bat 
liable  at  any  time  to  require  renewal  and  extension,  and  probably  cost- 
ing more  in  the  end  than  the  permanent  improvement.  In  other  words, 
shall  Grand  Haven  be  made  a  complete  harbor  now,  within  a  few  years 
and  for  all  time,  or  shall  it  linger  on  in  the  category  of  incomplete  works, 
with  a  fictitious  estimate  of  amount  needed  for  permanent  comple- 
tion continued  from  year  to  year  and  revised  from  time  to  time  ^^  ad  in- 
finitum ?  ^  Under  the  present  system  of  improvement,  by  extending  par- 
allel piers,  there  is  not  a  complete  harbor  on  the  east  coast  of  Lake 
Michigan,  nor  do  I  believe  there  ever  will  be,  and  while  in  my  annual 
report  I  carry  on  the  estimates  for  permanent  completion  under  exist- 
ing projects,  I  have  not  the  least  confidence  that  they  will  in  any  case 
sufiice,  but  will  all  have  to  be  amended  sooner  or  later  by  increasing  the 
amounts  si>ecified,  and  continue  liable  to  such  amendment  as  long  as 
the  work  is  kept  in  hand  under  the  present  system. 

Work  heretefore  done  at  Grand  Haven,  and  that  now  to  be  done  un- 
der the  existing  appropriation,  is  equally  in  furtherance  of  the  present 
approved  project,  or  the  one  I  propose,  but  with  the  application  of  the 
present  appropriation,  or  the  next  at  the  most^  the  turning  point  will 
be  reached.  Therefore  in  proposing  an  application  of  the  appropriation 
to  be  asked  for  during  the  fiscal  year  ending  June  30, 1882,  I  once  more 
respectfully  submit  my  project  of  December  27,  1879.  Under  it,  after 
reserving  so  much  as  is  necessary  to  complete  the  interior  measores  of 
improvement,  I  would  expend  the  balance  in  construction  of  break- 
waters, upon  which  $200,000  per  annum  could  profitably  be  expended 
until  completed.  I  have  estimated  this  amount  as  the  sum  which,  in 
any  event,  can  be  profitably  applied  to  the  improvement  of  this  harbor 
in  1881-'82,  and  would  apply  it  as  above  stated  in  the  event  of  the  ap- 
proval of  my  project.  If,  however,  the  present  project  is  to  be  con- 
tinue<l,  the  same  amount  can  be  profitably  applied  upon  the  completion 
of  the  interior  measures  of  improvement  specified  in  my  report  of  Feb- 
ruary 3,  1880,  and  to  pier  extension. 

This  >vork  Ih  located  in  Wm  Michigan  collection  diHtrict,  Michigan.  Grand  Haven 
i8  the  port  of  entry.  It  is  situated  ut  the  Grand  Haven  lights.  Revenue  oollected, 
15,618. 

STATEMENT  OF  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE   1,  1879,  TO  JUNK  1,  1880. 

Entered : 

Nnmber 1.190 

Tonnage ^  388,069 

Cleared : 

Number 1,18S 

Tonnage 386.767 
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OrigJD&I  estimBtod  ooBt  of  work,  1866 (352,770  47 

Whole  amoont  appropriated  ftom  1866  to  1880,  incliuive 351, 866  16 

Amount  expended 301, 64H  66 

Probftble  additional  Bum  reqaired  fur  completion  of  work  under  existing  pro^t 
(estimated),  (250,000;  ondei  proposed  project,  $550,000. 

Money  statement. 

July  1,  1879,  amount  availabia ,.  |11,905  43 

Amount  appropriated  b;  act  approved  June  14,  1880 50,000  00 

161.905  43 

July  1,  1880,  amount  expended  during  fiscal  year 11,687  94 

July  1,  1880,  imount  available 50,217  49 

Amount  (eatimated)  reqaired  for  completion  of  eiistine  project 300,000  00 

Amount  tbat  can  boprotitabl;  expended  in  tiacal  year  ending  Jone  30, 1883.  SOO,  000  00 


Abltrael  of  propoiaU  rKeired  and  opened  Augmi  16,  ltf79,  /or  farvuking  nuiieriaU  a 
doing  vork  of  continuing  improvemenU  al  Grand  Haven  Harbor,  Michigan. 
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letter  op  the  chief  of  engmeebs. 

Office  of  the  Chief  of  Enginebbs, 
WasMngtim,  D.  C,  February  21 

Sib  :  I  have  the  honor  to  acknowledge  the  reference  to  thia  office  of 
the  resolution  of  the  Senate  of  the  United  Statea,  of  the  16th  instant, 
directing  the  Secretary  of  War  to  "  transmit  to  the  Senate  any  supple- 
mental report  in  his  department  relating  to  the  condition  and  improve- 
ment of  the  harbor  at  Grand  Haven,  Mich.,  with  Buch  views  of  its 
importance  and  necessity,  andrecommendationa  respecting  the  same,  aa 
may  be  deemed  advisable  by  the  department,"  and  to  respectfully  re- 
tain the  same  with  the  inclosed  copy  of  a  report  of  Maj.  F.  Harwood, 
Corps  of  Engineers,  dated  February  3,  1880,  to  which  attention  is  in- 
vited. 

Major  Harwood  recommends  that  the  piers  bo  extended  to  IS  feet 
water;  that  the  beach,  both  inside  and  outside  of  the  harbor,  be  pro- 
tected in  order  to  arrest  the  drifting  sand  from  obstrncttng  its  naviga- 
tion, and  that  the  existing  piers  be  repaired,  &c,,  at  a  total  coat  of  about 
$300,000,  and  conaiders  it  imperatively  neceaaary  that  an  appropriation 
of  at  leaat  (86,000  be  made  for  the  fiscal  year  ending  June  30, 1881. 

Major  Harwood's  recommendations  are  concurred  in. 
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The  growing  commerce  of  Grand  Haven  and  the  large  interests 
involved  in  the  improvement  and  maintenance  of  its  harbor  woold  seem 
to  commend  it  to  the  favorable  consideration  of  Congress.  The  neces- 
sity for  a  harbor  of  refuge  at  or  near  it  of  a  capacity  and  depth  of  water 
to  me«t  the  pressing  needs  of  commerce  is  unquestionable. 

In  regard  to  the  condition  of  the  harbor,  Major  Harwood,  in  a  rejwrt 
dated  December  27,  1879,  says : 

.  The  harbor  at  the  mouth  of  Grand  River,  Michigan,  is  at  present  in  its  normal  ftutamn 
and  winter  condition  of  imperfect  accessibility,  owing  to  the  shifting  sand-ban  oppo- 
site the  heads  of  the  piers  and  across  the  channel,  which  render  navigation  exoeied- 
ingly  precarious  and  positively  unsafe  exceptirig  in  calm  weather. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wbioht, 
Chief  of  Engineers^ 
Brig,  and  Bvt  Maj,  Oen,j  U.  8.  A. 
Hon.  Alexander  Eamsey, 

Secretary  of  War. 


report  of  major  f.  harwood,  corps  of  engineebs. 

improvement  of  grand  haven  harbor,  mich. 

United  States  Engineer  Opfiob, 

Detroitj  Mich.y  February  3,  1880. 

General:  In  obedience  to  your  orders  of  January  12  ultimo  I  liave 
the  honor  to  report  that  the  probable  cost  of  pier  extension  at  Grand 
Haven,  Mich.,  in  the  manner  designated  in  your  letter  of  instractions 
will  be  as  follows: 

To  l(>-foot  soundings,  with  a  pier  width  of  24  feet,  north  pier  600  feet,  south 
pier  '800  feet ;  total,  1,400  feet  piering,  at  $100  per  linear  foot |140, 000 

To  reach  18-foot  soundings,  there  must  be  added  to  each  extended  pier  200 
feet ;  total,  400  feet  piering,  30  feet  wide,  at  $130  per  linear  foot ...p^..      52,000 

■ 

Total  to  extend  piers  to  18-foot  soundings 192, 000 

To  reach  20-foot  soundings  there  will  be  required  350  feet  addition  to  each 
pier ;  total,  700  feet,  at  $135  per  linear  foot 94, 600 

Total  to  extend  piers  to  20-feet  soundings 286,500 

To  put  the  piers  in  perfect  repair  there  will  be  required — 

I.  To  renew  superstructure,  over  300  linear  feet  pile  piering,  26  feet  wide .. ..  $6,500 

II.  Renewing  superstructure,  repairing,  and  reinforcing  400  feet  crib  piering.  10,000 

III.  Overhauling  and  relilliiig  revetments  at  shore  ends  of  both  piers 6, 000 

Total  repairs  of  piers 22, 600 

Cost  of  breach  protection  within  and  without  the  harbor,  to  arrest  as 
much  as  possible  the  drift  of  sand,  will  be  as  follows : 

I.  1,955  linear  feet  of  pile  and  edging  revetment  with  stone  ballast,  14  feet 

wide  and  built  partly  in  deep  water,  as  previously  estimated f40, 000 

II.  1,250  feet  pile  an.i  edging  revetment  8  feet  wide  in  12  feet  water 10,000 

Contingencies  of  dredging  in  connection  with  this  improvement  are  indeter- 
minate, as  the  sand  is  encroaching  rapidly  on  the  proposed  channel  line, 
which  I  locat<^  to  leave  same  channel-width  as  at  the  mouth  of  the  harbor. 
There  will  be  in  expenses  of  dredging,  however,  at  least  10,000  cubic  yards 

at  20  cents  per  cubic  yard 2, 000 

III.  5,000  linear  feet  of  catch-sand  fence,  at  60  cent*  per  linear  foot 3, 000 

IV.  Planting  800,000  slips  and  roots  of  willow  and  sand  cherry,  at  $2  per 
thousand 1,600 

Total  cost  of  beach  protection 56,600 
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In  my  project  of  December  27, 1879, 1  omitted  to  make  provision  for 
the  removal  of  two  wrecks  which  partially  obstruct  navigation  between 
the  piers,  and  which  should  be  removed  this  spring,  as  they  are  the 
nucleus  of  a  shoal  which  will  seriously  encroach  on  the  channel.  I  had 
hoped  that  the  owners  or  underwriters  would  remove  them,  but  I  un- 
derstand they  have  been  abandoned.  The  expense  of  their  removal 
should  be  added  to  any  project  of  harbor  improvement,  and  will  be 
about  $5,000.  In  my  project  of  December  27, 1879, 1  proposed  to  treat 
the  sand  encroachment  at  Grand  Haven  by  the  interposition  of  cover- 
ing breakwaters,  pushing  these  breakwaters  to  completion  as  fast  as 
possible,  and  leaving  the  sand  encroachment  to  be  treated  afterwards, 
for  the  reason  that,  the  breakwaters  once  constructed,  the  bar  at  the 
mouth  of  the  interior  harbor  would  be  no  longer  a  terror  to  navigation, 
but  could  be  readily  avoided  and  removed  at  leisure,  and  measures  to 
prevent  its  recurrence  adopted  and  carried  into  effect  year  after  year 
as  appropriations  might  be  afforded.  If,  however,  the  project  treated 
in  this  report  is  to  be  carried  into  effect,  it  is  of  the  greatest  importance 
that  the  sand  encroachment  itself  should  be  checked  at  once  and  as  com- 
pletely as  possible  during  the  coming  working  season.  To  this  end  I 
would  respectfully  recommend  that  after  the  south  pier  is  carried  out 
200  feet,  so  as  to  bring  its  end  opposite  the  north  pier,  the  balance  of 
whatever  appropriation  may  be  available  be  applied  to  carrying  into 
effect  as  far  as  may  be  the  measures  for  beach  protection  indicated  in 
thi^  report,  leaving  further  extension  of  the  piers  and  their  repair,  which 
is  not  immediately  necessary,  to  future  seasons  of  work.  Under  the 
project,  then,  of  continuing  the  improvement  of  Grand  Haven  Harbor 
by  pier  extension,  I  estimate  as  the  amount  which  can  be  profitably 
expended  for  the  fiscal  year  ending  June  30,  1881,  as  follows : 

To  extend  south  pier  to  brin^  its  head  opposite  the  north,  200  linear  feet  ex- 
tension, at  1100  per  linear  foot $20,000 

(Note. — The  increase  in  this  estimate  is  duo  to  rise  in  price  of  iron  and 
stone.) 

Measures  of  beach  protection  as  heretofore  enumerated 56, 600 

Removing  wrecks  in  harbor 5, 000 

Contingencies  of  dredging  and  wrecking  during  working  season 3, 000 

Total,  say 85,000 

Which  sum,  under  this  project,  I  consider  imperatively  necessary  to  be 
appropriated  in  one  season  to  place  and  keep  this  harbor  in  a  navigable 
condition.  Of  course  I  could  profitably  expend  a  greater  sum  in  carry- 
ing on  the  prolongation  of  the  piers  pari  passu  to  termination  in  deep 
water,  which,  in  my  opinion,  should  not  be  less  than  18-foot  soundings. 
The  total  cost  of  the  improvement  upon  this  basis  would  be  $300^000, 
including  measures  of  beach  protection  between  Grand  Haven  and 
Ferrysburgh,  not  treated  in  this  report  and  upon  which  I  have  not  been 
able  to  make  a  close  estimate,  owing  to  the  necessity  of  making  report 
at  an  early  date.  They  would  be  of  the  same  nature  as  those  I  have 
herein  projected,  would  cost  about  $20,000,  and  are  scarcely  less  neces- 
sary than  those  already  specified. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  Hakwood, 
Major  of  Engineers, 

To  the  Chief  of  Engineers,  U.  S.  A. 
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G  G  9. 

IMPROVEMENT  OF  BLACK  LAKE  HARBOR,  MICHIGAN. 

Upon  taking  charge  of  this  work  I  found  the  contract  with  Mr.  N, 
Stanton  Gere,  of  Oeddes,  N.  Y.,  still  in  hand,  although  it  had  been  ex- 
tended, and  the  allotted  period  of  extension  had  expired.  I  summoned 
Mr.  Gere  immediately  to  finish  his  contract,  but  before  he  could  do  so  I 
was  obliged  to  summarily  close  it  by  exhaustion  of  the  appropriation; 
the  great  settling  and  loss  of  stone  from  work  completed  and  paid  for, 
necessitating  renewal,  preventing  me  from  completing  the  superstructure 
over  the  cribs,  one  of  which  was  sunk  in  prolongation  of  the  north  pier, 
the  other  in  that  of  the  south  pier. 

On  the  30tli  of  June,  1880,  there  was  from  8  to  9  feet  soundings  in  the 
channel,  and  the  piers  were  in  fair  condition.  Both  pier-heads  had, 
however,  lost  nearly  all  their  stone  by  settlement  in  the  quicksand  at 
their  site. 

It  is  proposed  to  apply  the  appropriation  of  1880  to  putting  the  piers 
in  complete  order,  and  securing  the  channel  from.drift  of  sand  by  catch- 
sand  fences. 

The  commerce  of  this  harbor  being  very  slight,  no  material  damage 
to  general  commercial  interests  would  result  if  the  work  were  closed 
after  putting  the  piers  in  order  and  dredging  the  channel  to  10  feet 
depth ;  but  if  existing  project  of  obtaining  and  securing  a  channel  of 
12  feet  in  depth  is  to  be  continued,  $20,000  can  be  profitably  expended 
during  the  working  seasons  of  1881-82  in  pier  extension. 

This  work  is  located  in  the  Michigan  collection  district,  MiohigaD.  It  ia  sitoated 
at  the  Holland  light  (pier-head  light,  near  head  of  south  pier).  The  neareat  port  of 
eiitrj'  is  Grand  Haven,  Mich.     Revenue  collected,  $254. 

STATEMENT  OF  \^SSEL8  ENTERED  AND  CLEARED  FROM  JUNE  1,  1879,  TO  JUNB  1,  1680. 

Entered : 

Number * 157 

Tonnage 1 7,940 

Cleared : 

Number..*. 150 

Tonnage 7, 878 

Original  estimated  cost  of  the  work  in  186G $106,238  04 

Whole  amount  appropriated  from  1866  to  1880,  inclusive 223, 615  13 

Amount  expended 217,615  13 

Rea8on  for  excess  of  cost  over  original  estimate,  modification  of  plana  inyolviiig 
additional  expenditure. 

Probable  additional  sum  rei^uired  for  com]>letiou  of  work,  indeterminate.  Ajnonnt 
require<l  for  entire  and  permanent  completion  of  work,  indeterminate. 

Money  statement. 

July  1,  1879,  amount  available $4, 193  64 

Amount  ai>propriat<5d  bv  act  approved  June  14,  1880 6,000  00 

$10, 193  64 

July  1,  1880,  amount  expended  during  fiscal  year 4, 193  64 

July  1,  18^0,  amount  available 6,000  00 

Amount  (estimated)  required  for  completion  of  existing  project -     31,833  40 

Amount  that  can  be  ])roiitably  expended  in  fiscal  year  ending  June  30, 1882.     20, 000  00 
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G  G  10. 

IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

No  work  has  been  done  at  this  harbor  during  the  past  fiscal  year. 

An  examination  of  the  harbor  early  in  1880  developed  the  fact  that 
the  channel  between  the  piers  and  mouth  of  the  harbor  was  in  better 
condition  than  the  channel  above. 

Accordingly  by  letter,  dated  February  28,  1880,  I  applied  for  and 
received  authority  to  suspend  pier  extension,  which  was  contemplated, 
and  devote  the  existing  balance  of  appropriation  to  restoring  the  chan- 
nel at  the  first  bend  of  the  Kalamazoo  to^  depth  of  10  feet,  and  to  secur- 
ing it  fix)m  further  invasion  of  the  sand  by  catch-sand  fences  and  revet- 
ments. 

Upon  closer  examination  of  the  harbor  this  project  was  found  to  be  of 
each  magnitude  as  to  make  it  advisable  to  wait  until  the  comparatively 
small  balance  of  appropriation  was  re-enforced  by  the  appropriation  of 
1880-'81.  This  appropriation  of  $5,000  having  become  available,  pro- 
posals have  been  invited  for  constructing  a  portion  of  the  revetment 
necessary  to  arrest  the  encroachment  of  the  sand  upon  the  channel. 
The  revetment  will  be  built  in  1881. 

The  necessities  of  the  harbor  of  Saugatuck  are  so  great  and  so  varied 
that  it  is  hard  to  decide  where  further  appropriation  is  most  needed. 

The  piers  sadly  need  repairs ;  the  outside  bar  demands  that  they 
should  be  extended ;  the  encroachment  of  sand  on  the  channel  above 
calls  loudly  for  revetments  and  catch-sand  fences,  to  an  extent  which 
can  only  be  properly  determined  as  the  work  progresses;  and  lastly,  but 
not  least  important,  aU  of  these  projected  improvements  are  useless  un- 
less dredging  is  done  in  the  river  above  to  enable  vessels  making  the 
harbor  to  reach  the  landings  at  the  town  above. 

Under  these  circumstances  I  respectfully  ask  for  an  appropriation  of 
$20,000  to  be  expended  upon  such  of  the  improvements  above  enumer- 
ated as  may  appear  most  pressing  when  the  money  becomes  available, 
and  I  also  respectfully  recommend  that  a  survey  of  the  Kalamazoo  Eiver 
from  Saugatuck  to  its  mouth  be  provided  for  in  the  next  appropriation 
bill,  to  enable  me  to  ascertain  more  definitely  what  the  real  necessities 
of  this  harbor  are,  and  where  best  further  appropriation  can  be  applied* 

I  am  convinced  that  a  complete  revision  of  the  project  of  improvement 
is  necessary  before  farther  improvement  is  undertaken  to  any  great 
extent. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  It  is  situated 
at  the  Kalamazoo  light.  The  nearest  port  of  entry  is  Grand  Haven,  Mich.  Revenue 
collected,  |600. 

8TATEMKNT  OF  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE  1,  1879,  TO  JUNE   1,  1880. 

Entered : 

Number •. 206 

Tonnage 30,776 

Cleared : 

Number '. 203 

Tonnage 31,08a 

Original  estimate  1866,  modified  1869 $86,398  56 

Whole  amount  appropriateil  from  1868  to  1880,  inclusive 110, 439  00 

Amount  expended 102, 973  59 

Reason  for  excess  of  cost  over  original  estimate,  modification  of  project  demanding 
a  larger  expenditure.  Probable  additional  sum  required  for  completion  of  work  can- 
not be  determined  until  a  resurvey  is  made.  Amount  required  for  permanent  com- 
pilation of  work  indeterminate  at  present. 
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Money  statement 

July  1,  1879,  amount  available $5,176  55 

Amount  appropriated  by  act  approved  June  14,  1880 5, 000  00 

$10, 176  55 

July  1,  1880,  amount  expended  during  fiscal  year 2, 711  14 

July  1,  1880,  amount  available 7, 465  41 

Amount  (estimated)  required  for  completion  of  existing  project 34, 058  74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1882.     20, 000  00 


G  G  II. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Upon  taking  temporary  charge  of  this  harbor  in  October,  1879,  I  found 
the  United  States  dredge  at  work  in  furtherance  of  the  project  specified 
in  the  last  annual  report,  but  before  she  could  make  any  material  pro- 
gress in  dredging  the  channel  her  services  were  imperatively  required 
at  Grand  Haven  for  reason  specified  in  my  report  on  that  harbor,  and 
she  was  accordingly  towed  there  as  soon  as  the  weather  served.  The 
weather  was  so  persistently  stormy  that  she  could  have  effected  little 
or  nothing  toward  making  the  channel,  during  this  season,  had  she 
remained  at  South  Haven. 

By  letter  dated  November  3, 1879, 1  applied  for  and  received  authority 
to  suspend  that  portion  of  the  project  which  contemplated  extending  the 
north  pier  100  feet,  it  being  considered  more  important  to  check  the  drift 
of  sand  over  and  through  the  piers,  and  dredge  the  channel  to  full  depth 
and  width,  particularly  as  soundings  off  the  pier  heads  developed  the 
fact  that  there  was  plenty  of  water  at  the  entrance,  and  that  the  outside 
bar  was  not  formidable.  It  was  also  contemplated  to  rectify  the  south 
bank  of  the  channel  by  a  plank  beam  wall  connecting  the  steamboat 
landing  with  the  inner  end  of  the  south  pier.  Both  of  these  items  of 
work  were  advertised  for,  and  bids  opened  on  the  30th  of  April,  1880 ; 
one  bid  only  was  received  for  each  class  of  work,  and  as  owing  to  recent 
advances  in  rates  of  labor  and  material  it  was  impracticable  to  do  both, 
it  was  decided  to  give  the  dredging  tiie  preference  as  most  important. 
Contract  was  accordingly  entered  into  with  Squier  &  White,  of  Grand 
Haven,  Mich.,  to  dredge  the  channel,  which  dredging  is  now  in  progress 
and  will  shortly  be  concluded.  By  it  there  will  be  made  a  channel  about 
100  feet  in  width,  with  a  clear  depth  of  14  feet. 

While  this  channel  was  in  process  of  dredging  the  piers  were  made 
sand  tight,  and  1,949  linear  feet  of  sand-fence,  of  cheap  construction, 
interposed  against  the  drift  of  sand  over  the  piers.  It  is  hoped  that  by 
aid  of  this  sand-fence  arresting  the  drift  and  the  tight  condition  of  the 
piers  the  channel  dredged  this  year  may  be  maintained  without  further 
expense. 

It  is  proposed  to  apply  the  $5,000  appropriated  bv  act  of  Congress 
approved  June  14,  1880,  to  perfecting  the  interior  work  by  constructing 
the  plank  beam  wall  already  projected  and  deferred,  and  widening  the 
channel,  including  the  removal  of  an  old  submerged  slab  pier  which 
obstructs  a  portion  of  the  channel.  All  this  will  be  done  by  day  labor, 
and  the  United  States  dredge,  pile-driver,  and  equipment. 

Judging  from  the  existing  state  of  affairs  it  is  not  apparent  that  further 
pier  extension  will  be  required  at  this  harbor  to  meet  the  present  neoes- 
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sities  of  commerce.  If,  however,  it  is  intended  to  open  it  and  keep  it 
open  to  14  feet  depth  to  the  lake,  it  will  be  necessary  to  cross  the  out- 
side bar,  over  which  there  is  at  present  about  12  feet  soundings.  In  this 
case  ¥:.'0,000  can  bo  profitably  expended  during  the  year  1881-'82  in  pier 

exteusioD. 

This  wurk  18  located  in  the  Michigan  collection  district,- Michigan.  It  ia  situated 
at  (he  South  Haven  light.  The  nearest  port  of  entry  is  Grand  Haven,  Hich.  Reve- 
nue collected,  (476. 

STATBHENT   OF    VESSELS  RNTKRED  AND  CLEARBD  TROM  JUI4B    1,  1879,  TO  JUNE  I,  1680 

Entered : 

Namber 266 

Tonnage 30,958 

Cleared : 

Nnmber 360 

Tonnage 30,955- 

Original  estimated  cost  of  the  work  in  1866 _ ^128,288  47 

Whole  auiouut  appropriated  BLDce  1866,  from  1867  to  1880,  inclusive 154,500  00 

Whole  amount  expended 147,319  5* 

Reaaon  fur  exceaa  of  cost  over  original  estimate  has  been  the  large  increased  ex- 
pense ill  pier  buildine  during  the  several  years,  due  tucribs  settling  deeply  inthesand. 

Probable  additional  sum  required  for  completion  of  the  work  is  contingent  on  the 
time  of  crossing  the  outside  bar,  which  is  shifting  at  all  these  harbors,  and  therefore 
cannot  be  estimated.  Amount  required  for  permanent  completion  of  work  is  inde- 
terminate for  Che  reason  stated  above.  Estimated  annuftl  expeuditure  to  maintain 
the  harbor,  (20,000  can  be  eipeoded  in  pier  eiteusion. 

Money  itatement. 

July  1,  1879,  amount  avAilable 110,245  66 

Amount  appropriated  by  act  approved  Jnne  14,  1880 5,000  00 

$15,245  6ft 

Jnly  1,  1860,  amount  expended  during  fiscal  year  . 8,065  20 

July  1,  1880,  outstanding  liabilities 425  58 

8. 490  78 

July  1,  1880,  amount  avaUable 6,754  88 

Amount  (estimated)  required  for  completion  of  existing  project 47,500  00 

Amountthatcanl>epro&tablyeipendediniiscalyearendmg  Jnne30,1882.     20,000  00 
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sities  of  commerce.  If,  howerer,  it  la  intended  to  open  it  and  keep  it 
open  to  14  feet  deptli  to  the  lake,  it  will  be  Deeessary  to  cross  the  out- 
side bar,  over  wliicti  there  is  at  present  about  12  feet  soundings.  In  this 
case  t  J0,000  can  be  profitably  expended  during  the  year  1881-'82  in  pier 
extension. 

This  work  is  located  in  tbe  Michigui  collection  digtrict,-  Michigan.  It  is  aitDated 
at  the  South  Haveu  light.  The  nearest  iK)rt  of  entry  is  Grand  Haven,  Hicb.  Heve- 
nne  collected,  |476. 

8TATBHEHT  OP    VESSBLS  BNTBBBD  AMD  CLKARED  VROM  lUSK   1,  1879,  TO  JITNR  I,  1880 


Httmber 266 

Tonnage 30,966 

Cleared  ; 

Nnmbet 260 

Tonnage 30,95& 

Originalestimaledoostof  the  workin  ie<i6 tl38,288  47 

Whole  amount  appropriated  since  1S66,  from  1867  lo  1880,  inclusire 154,500  00 

Whole  amount  expended 147,319  54 

Reaiton  for  excess  of  cost  over  original  estimate  has  been  the  large  increased  ex- 
pense in  pier  boilding  during  the  several  years,  due  to  cribs  settling  deeply  in  the  sand. 

Probable  additional  sum  required  for  completion  of  the  work  is  contingent  on  the 
time  of  crossing  the  outside  bar,  which  is  shifting  at  all  these  harbors,  and  tbereforfr 
cannot  be  estimated.  Amount  required  for  permanent  completion  of  work  is  inde- 
terminate fbr  the  reason  stated  above.  Estimated  annual  expenditure  to  maintain 
the  harbor,  (20,000  can  be  expended  in  pier  extension. 

Money  statement. 

Jnly  1,  1879,  omonnt  available (10,345  66 

Am onot  appropriated  by  act  approved  June  14,  1880 5,000  00 

(15,245  6ft 

July  1,  1880,  amonut  expended  during  fiscal  year 8,065  20 

Jnlv  1,  1880,  outaCandiDU  liabilities 435  58 

8. 490  78 

Julyl,  1880,  amount  available 6,754  88 

Amotmt  (estimated)  required  for  completion  of  existing  project 47,500  00 

Amount  that  caa  be  pro&tabty  expended  in  ftacal  year  ending  June  30, 1882 .    SO,  000  OO    - 
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G  G  12. 

IMPROVEMENT  OF  SAINT  JOSEPH  HARBOR,  MICHIGAN. 

Maj.  S.  M.  Mansfield,  Corps  of  EDgineers,  was  in  charge  of  this  work, 
and  all  others  to  the  northward,  on  the  east  coast  of  Lake  Michigan, 
until  October  1,  1879,  when  I  relieved  him  temporarily,  and  was  after- 
wards assigned  to  the  permanent  charge  by  letter  of  the  Chief  of  Engi- 
neers, dated  January  12,  1880. 

Upon  assuming  temporary  charge  I  found  the  operations  specified  in 
the  last  annual  report  nearly  completed,  great  delay  having  been  expe- 
rienced in  i^rocuring  stone. 

The  contractor,  Mr.  K  S.  Gere,  of  Geddes,  JT.  Y.,  was  urged  to  imme- 
diate and  energetic  action,  which  he  took,  and  completed  the  pier  exten- 
sion October  24,  1879.  The  United  States  dredge  completed  on  the  4th 
of  October  the  work  assigned  her  in  giving  temporary  relief  to  iron-ore 
vessels  by  dredging  the  outer  bar,  and  was  removed  to  South  Haven. 

The  work  upon  the  wing-dam  at  the  mouth  of  Benton  Harbor  Canal, 
carried  on  by  day  labor  and  material  purchased  in  open  market,  wae 
completed  in  September,  1879. 

The  closing  of  Mr.  Gere's  contract  having  exhausted  the  appropria- 
tion, work  was  susi>ended  until  further  appropriation  shonld  become 
available. 

The  condition  of  Saint  Joseph  Harbor  proper  on  the  30th  of  Jane, 
1880,  was  excellent,  a  few  minor  repairs  only  being  needed  for  the  piers, 
and  there  being  ample  water,  not  less  than  13  feet  over  the  outside  bar 
for  all  vessels  seeking  the  harbor. 

Provision  tor  pier  extension,  under  the  appropriation  of  1879,  had  been 
made  by  contract  with  Dewar  &  Corlett,  of  Ludington,  Mich.,  to  extend 
the  north  pier  50  feet ;  but  owing  to  difficulty  in  securing  timber  nothing 
has  yet  been  done  upon  the  work.  All  that  they  will  be  able  to  do 
within  the  limit  of  their  contract  will  be  to  sink  and  secure  the  crib; 
and  as  it  is  not  desirable  to  place  superstructure  over  it  during  the  pres- 
ent working  season,  it  is  proposed  to  close  their  contract  when  they  have 
the  crib  sunk  and  secured  in  place  and  properly  tied  back  to  the  old 
work. 

In  the  iict  of  Congress  approved  June  14,  1880,  provfcion  was  made 
for  the  application  of  so  much  as  was  necessary  of  the  appropriation  to 
the  imi)roveinent  of  Benton  Harbor  Canal.  This  provision  meets  a  cry- 
ing necessity.  While  the  harbor  of  Saint  Joseph  is  in  excellent  condi- 
tion, and  may  well  wait  further  improvement  for  a  year  or  so,  the  Ben- 
ton Harbor  Canal  is  so  imj)eded  that  should  low-water  supervene,  navi- 
gation would  be  well  nigh  impracticable.  Therefore,  as  soon  as  the 
api)r()priation  of  1880  became  avaihable,  I  set  the  United  States  dredge, 
which  1  had  already  ordered  there  for  the  purpose,  to  work  in  dredging 
the  canal  in  a  manner  to  relieve  the  immediate  necessities  of  na\agation. 

I  have  also,  with  the  approval  of  the  Chief  of  Engineers,  allotted 
nearly  the  entire  appropriation  of  1880  to  the  imi)rovement  of  the  Ben- 
ton Harbor  Canal,  reserving  for  Saint  Joseph  Harbor  only  so  much  as 
is  necessary  for  minor  repairs  and  to  complete  the  superstructure  over 
the  crib  to  be  laid  this  year  in  extension  of  the  north  pier. 

When  the  Benton  Harbor  Canal  is  properly  dredged  and  protected 
the  village  of  Benton  Harbor  will  be  the  shipping  point  of  the  produce 
of  a  large  agricultural  region,  which  is  cut  off  from  Saint  Joseph  by  the 
river,  and  cannot  conveniently  reach  that  harbor. 
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The  necessities  of  commerce  are  therefore  better  subserved,  at  present, 
by  devoting  attention  to  the  Benton  Harbor  Canal  than  to  the  general 
project  of  pier  extension  at  Saint  Joseph. 

I  therefore  propose  to  apply  the  appropriation  of  1880  for  Saint  Joseph 
Harbor  Canal  to: 

1.  Dredging  the  Benton  Harbor  Canal,  to  give  12  feet  depth,  for  32 
feet  width,  the  entire  length,  with  swinging  room  for  vessels  at  Benton 
Harbor,  $1,800. 

2.  Bevettiug  the  north  bank  with  plank  beam  at  the  most  exposed 
points,  about  2,500  linear  feet  of  revetment,  $5,000,  leaving  $1,200  for 
contingencies  of  repair  and  completion  of  superstructure  at  Saint  Joseph 
Harbor. 

The  project  which  I  propose  for  the  improvement  of  the  Benton  Har- 
bor Canal  is — 

1.  To  dredge  the  canal  to  a  depth  of  12  feet,  for  a  width  of  80  feet, 
about  50,000  cubic  yards  excavation,  at  25  cents  per  cubic  yard,  $12,500. 

2.  To  revet  the  north  bank  with  plank  beam,  a  distance  of  about  3,000 
feet,  $7,500 ;  total,  $20,000,  from  which  deduct  $7,000,  probably  to  be 
spent  upon  it  this  season,  which  will  leave  $13,000  to  complete  the  pro- 
ject, and  ^hich  .can  be  profitably  expended  during  the  year  1881. 

The  existing  project  proposes  to  continue  pier  extension  at  Saint 
Joseph  Harbor  until  the  pier-heads  rest  in  16-foot  soundings. 

As  the  outer  bar  varies  at  all  these  harbors,  from  time  to  time,  both 
in  contour  and  position,  it  is  impossible  to  estimate  what  length  of  pier- 
ing  will  be  required  to  reach  the  desired  termination. 

About  200  linear  feet  of  piering  can  be  conveniently  laid  under  one 
contract,  during  a  working  season,  costing  about  $20,000. 

If,  therefore,  the  existing  project  of  pier  extension  is  to  be  continued, 
I  estimate  for  200  linear  feet  pier  extension  at  Saint  Joseph,  for  the  fis- 
cal year  ending  June  30,  1882,  $20,000. 

Total  eHtimate  for  improvement  of  Saint  Joseph  Harbor  for  the  year  1881-*82 : 

Benton  Harbor  Canal $13,000 

Pier  extension,  Saint  Joseph  Harbor 20, 000 

Total 33,000 

This  work  U  located  in  the  Michigan  collection  district,  Michigan.  It  is  situated 
at  the  Saint  Joseph  lights.  The  nearest  port  of  entry  is  Grand  Haven,  Mich.  Rev- 
enue collected,  Saint  Joseph,  $617,  Benton,  $524. 

STATEMENT  OF  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE   1,  1879,  TO  JUNE  30,  ld80. 

Saint  Joseph  Harbor. 
Entered : 

Namber 277 

Tonnage 89,460 

Cleared : 

Number 272 

Tonnage 69,125 

Benton  Harbor. 
Entered: 

Kamber 338 

Tonnage 98,824 

Cleared :  ^ 

Number 349 

Tonnage 99,521 

OrigiDal  estimated  cost  of  the  work  as  now  being  carried  on $128, 288  47 

Wbole  amount  appropriated  since  adoption  of  present  project,  from  1866 

to  1860,  inclusive 132,000  00 

Whole  amount  expended 120,665  00 


. 
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Probable  additional  aum  required  for  oompletion  of  tbe  irork  la  ooDtingent  on  the 
time  of  crossing  tlio  outaide  liar,  wbitli  is  ahiftiog  at  all  these  harbon,  and  therafbt* 
cannol  be  estimated.  Estimated  nuDual  expenditnTereqnii«dt«  maintain  tbe  harbor: 
1^,000  can  be  expended  in  pier  exteoBlon. 

Monet)  statement, 

July  1, 1879,  amoHBt  available., $10,603  57 

Amount  appropriated  by  avt  approved  June  14,  1880 8,000  00 

«ie,e<0  87 

July  1,  \S&>,  amount  expended  during  fiscal  year 7,!6d  68 

July  1,  1880,  auiount  available ll,33t  89 

Amount  (eetimated)  required  for  completion  of  eziating  ptojeot,  Indetumi- 

Amount  that  can  beprofitably  expended  in  fiscal  yearending  June  30, 188S.  $33,000  00 


1 

t 

■d 
g 

■d 

i 

Bidden'  namm  lod  retideiice, 

1 

1 

f 

i 

1 

i 

i 

1 

I 

i 

1 

1 

1 

i 

1 

i 

Dev>TdcCo[l<itt,Liidliigbm,Mloh.:    fo  » 

*0  80 

*o  as:  10  04 

WW.    13  00 

•10  00 

W,T»«« 

ContriKt 

w«ded 

to  Dews 

r&OotI 

ett,Uie 

™lyMd< 

l>n. 

The  approved  project  specified  iu  the  last  aaaiial  report  was  bepm 
in  August,  IHTt),  by  the  coastructiaii  of  brusli-mat  jetties  by  day  labor 
and  inuttiviiil  purchased  in  open  market.  The  coaatructioD  of  these  jet- 
ties was  carried  on  until  late  in  the  wiQt«r  and  as  ^aag  as  the  open 
weirther  would  permit. 

The  north  Jetty  was  biiitt  out  to  236  feet  length,  ita  head  resting  ia  9 
feet  Boundiut!;s,  au<l  the  south  Jetty  to  100  feet  length,  its  head  resting 
in  8  feet  sonndiugs.  Twenty-four  tbonsand  five  hondred  bundles  of 
brush  and  3,1100  stakes  were  nsc<l  in  this  construction. 

A  consutnt  sottliitg  of  tiic  work  itself  in  compacting,  and  also  of  the 
entiiv  structui-e,  into  the  fine  sand  at  the  site  has  rendered  it  rather 
ex|>onsive,  but  very  complete  and  satisfactory;  so  much  so,  that  I  should 
bave  no  besiUitiou  iu  \vm\\i  it  tor  a  foundation  for  the  initial  superstmc- 
ture  of  tlie  permiuient  work. 

The  drtidging  under  contract  fell  to  Garkin,  Stickney  &  Gram,  of 
East  Saginaw,  Mitth.,  the  lowest  I'espousible  bidders,  and  work  was 
begun  Uctobt^r  10,  I8T!),  and  continued  until  the  lateness  of  the  e 
lbrce<l  its  discontinuance  December  (i,  1870. 
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As  a  result,  a  channel  10  feet  deep  and  135  feet  wide  was  dredged 
between  the  old  log  piers  bounding  the  channel  cut  by  the  rushing 
waters  when  Portage  Lake  was  let  out  into  Lake  Michigan.  Twenty- 
nine  thousand  nine  hundred  and  ninety-two  cubic  yards  of  sand  were 
removed  by  this  dredging,  and  as  the  channel  was  all  sufficient  for  tem- 
porary purposes,  and  could  not  be  expected  to  be  maintained  without 
protecting  works  outside,  I  closed  Carkin,  Stickney  &  Cram's  contract 
with  the  completion  of  the  season's  work.  . 

The  channel  thus  dredged  filled  up  of  course  to  a  great  extent  before 
the  spring  of  1880,  and,  therefore,  in  order  to  furnish  access  to  the  saw- 
mills now  springing  up  on  the  banks  of  Portage  Lake  under  the  induce- 
ment of  the  government  improvement,  after  the  United  States  dredge 
was  through  with  her  Frankfort  work  and  relieving  the  contractor  at 
Ludington,  I  sent  her  to  Portage  Lake  in  June,  1880,  and  succeeded  in 
getting  one  dredge  cut  through  from  lake  to  lake,  giving  8  feet  depth, 
just  at  the  close  of  the  fiscal  year,  when  the  immediate  necessities  of 
Benton  Harbor  demanding  the  services  of  tlie  dredge  caused  me  to  sus-- 
pend  this  work. 

The  ])roject  for  this  harl)or  of  refuge  proposes  a  width  of  entrance  of 
300  feet.  The  brush  jetties  already  built  would,  as  I  have  said,  form  an 
admirabh*  starting  point  for  superstructure  to  be  prolonged  over  the 
timber  piering.  These  jetties  are  now  3G8  feet  apart  near  their  present 
termini  and  are  slightly  convergent,  so  that  wlien,  or  before,  their  pro- 
longation would  reach  18  feet  soundings  in  Lake  ^Michigan  they  would 
attain  the  i»rescribed  300  feet  interval. 

1  therefore  propose  to  apply  the  appropriation  of  1880-'81  to  convert- 
ing these  brush  jetties  into  permanent  work  by  first  bringing  their 
heads  oi)posite  hi  9  feet  soundings  and  then  surmounting  them  with  an 
edging  superstructure  top-dressed  with  stone,  the  whole  retained  by 
rows  of  piling  on  eitlier  side  of  the  piers  and  tied  across.  This  I  pro- 
pose to  do  by  day  labor  and  material  purchased  in  open  market  during 
the  ])resent  working  season,  if  possible,  and  apply  the  balance  of  the 
appropriation  under  contract  to  timber  pier  extension  and  such  dredging 
as  is  necessary  to  keep  the  existing -channel  oi)en. 

The  estimate  for  the  construction  of  this  harbor  of  refuge  is  8189,860, 
of  ^ich  810,000  was  appropriated  in  1879  and  810,000  in  1880.  At  this 
rate  the  harbor  will  be  nineteen  years  in  construction,  and,  for  reasons 
that  I  have  stated  in  my  report  on  Grand  Haven,  it  is  doubtful  if  it  ever 
will  l>e  completed. 

The  practical  result  of  operations  carried  on  at  the  present  rate  of 
progress  is  sim]»ly  to  make  a  light  draught  harbor  for  the  accommoda- 
tion of  the  local  interests  springing  up  under  the  influence  of  its  con- 
struction. For  such  a  ]»uri>ose  the  annual  ap])ropriations  are  in  keep- 
ing with  others  afforded  for  enterprises  of  like  nature  now  in  hand,  but 
I  respectfully  submit  that  if  this  project  is  to  be  continued  as  a  national 
work  for  the  accommodation  of  the  general  lake  commerce — if  it  is  to  be 
completed  within  any  reasonable  period,  to  meet  the  necessities  of  the 
pi-esent  generation  of  shij)pers,  vessel  owners  and  masters — largely  in- 
creased annual  ap]u*opriations  are  imperatively  necessary  in  order  to 
enable  the  engineer  ofhcer  in  charge  to  get  his  work  in  hand  and  pi}sh 
it  over  the  ever-accumulating  ever-receding  bar. 

There  is  not  a  harbor  of  refuge  on  the  east  coast  of  Lake  Michigan,  and 
the  general  commerce  sadly  needs  at  least  one  along  this  long  range  of 
dangerous  saml  bluffs,  pierced  only  at  intervals  by  harbor  entrances 
difficult  of  access  in  stormy  w.eather. 

While  I  am  confident  that  I   could  expend  at  least  8100,000  per 
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aiiuuni  to  great  a<lvanta<>:e  in  constructing  a  protecting  breakwater  at 
some  populous  point  more  central  with  reference  to  the  general  coast- 
line than  this  isolated  location,  yet  this  being  an  approved  project,  if  it 
is  to  be  continued  at  all,  I  respectfully  recommend  that  it  be  rapidly 
pushed  to  conclusion,  as  every  year's  delay  adds  greatl^'^  to  the  eventual 
cost  of  the  work.  I  therefore  ask  for  $100,000  for  the  year  1881-'82,  to 
be  applied  to  pier  extension  in  furtherance  of  the  existing  plan  of  opera- 
tions. 

Portage  Lake  is  located  in  the  Mioliigaii  coUectioii  district,  Michigan.    The  nearest 
light-house  is  at  Manistee.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1879 |ld9,860 

Whole  amount  appropriated  from  1879  to  1880,  inclusive '^,000 

Probable  additional  sum  required  for  completion  of  the  work 169, 8fi0 

Amount  required  for  entire  and  iiermanent  comxdetion  of  the  work,  indeterminate. 

Money  statenienf, 

July  1, 1879,  amount  available $10,000  00 

Amount  appropriated  bv  act  approved  June  14,  1880.. 10,000  00 

120,000  00 

July  1,  1880,  amount  expended  during  fiscal  year 8, 954  14 

■ 

July  1,  1880,  amount  available 11.045  86 

Amount  (estimated)  required  for  completion  of  existing  project 170,000  00 

Amount  that  (ran  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.  100,000  00 


Abst) 


'act  of  propomls  rervivid  and  opened  August  16,  1879, /or  dredging  a  ohanuel  for  har- 

hor  of  refiigr  at  Portage  Lake,  Lake  Michigan. 


Bidders'  iianu>.s  au«l  rp.sidence. 


Hervey  S.  Dale,  Chic^o,  111 

O.  B.  Greon,  Chicago,  111 

Carkin,  Stickiittv  &,  Cram,  Eant  Sa^iuiiw,  Mich.' 

Starke,  Smith  &  Co..  Milwaukee,  Wis 

S<iaier  &  White,  Grand  Haven,  Mi«'h  — 


1 

Per  cable 
yard. 

Aggregrt*. 

$0  23  : 
38 
14 

le 

$S.7M0I 
a.2M0l 
8,800  00 

4,000  00 
8,500  00 

*  Lowest  hiddeid  :  contract  awarded  to  Carkin,  Sticknev  &  Cram. 


G  G  14. 

IMPROVEMENT  OF  CHEBOYGAX  HARBOR,  MICHIGAN. 

As  proposed  in  my  last  annual  report,  the  $3,000  appropriated  by  act 
of  Congi'ess  approved  March  3,  1879,  was  devoted  to  completing  the 
widening  of  the  river  channel  opposite  the  steamboat  landings  and  in 
completing  the  removal  of  the  outside  bench,  which  removal  would  finish 
the  channel  according  to  the  original  project,  with  13  feet  depth. 

The  appropriation  being  too  small  to  warrant  advertising  for  propo- 
sals, I  went  into  open  market  and  got  the  dredging  done  at  the  low  rate 
of  15  cents  per  cubic  yard. 

Work  was  not  taken  in  hand  until  November,  and  the  exceedingly 
stormy  season  prevented  any  material  impression  being  made  on  the 
outer  bench.  The  work  of  widening  the  interior  channel  progressed 
well  until  the  formation  of  ice  stopped  the  work.  Upon  the  opening 
of  navigation  in  the  spring  the  work  was  renewed,  the  outside  bench 
removed,  and,  the  appropriation  being  exhausted,  work  was  suspended, 
leaving  the  interior  widening  of  the  channel  still  incomplete.  This  was 
partially  due  to  the  absolute  necessity  of  removing  a  shoal  which  had 
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formed  during  the  winter  in  the  vicinity  of  the  steamboat  landings,  and 
which  impeded  access  to  them  to  such  an  extent  that  the  Northern 
Transit  Company  threatened  to  withdraw  their  regular  line.  This  shoal 
was  removed  within  a  few  days,  and  was  found  to  consist  mainly  of 
bark  and  sawdust  deposit  from  the  mills  above. 

I  have  represented  this  fact  to  the  village  authorities  and  warned 
them  that  no  further  diversion  of  government  appropriation  to  meet 
emergencies  caused  by  mill  waste  need  be  anticipated,  but  that  the 
village  will  be  expected  to  preserve  the  channel  within  village  limits. 
In  all  9,<S43  cubic  yards  were  dredged  under  the  appropriation  of  1879, 
leaving  the  outer  channel  complete  and  but  little  of  the  interior  widen- 
ing to  be  finished. 

As  the  completion  of  this  work  was  fast  approaching,  in  the  autumn 
of  1879,  r  had  a  careful  survey  made  to  ascertain  the  actual  condition  of 
the  channel  made  by  aid  of  successive  appropriations.  This  survey  was 
reported  in  February,  1880,  and  showed  that  while  in  some  places  the 
dredging  had  been  irregularly  done,  still  the  channel,  with  an  average 
depth  of  13  feet  for  over  200  feet  width,  had  been  obtained. 

By  aid  of  the  appropriation  of  1880,  and  under  contract  after  inviting 
proposals  in  the  usual  way,  it  is  proposed,  while  completing  the  smaU 
amount  of  interior  widening  of  channel  still  remaining  to  be  effected,  to 
expend  the  balance  of  the  appropriation  in  deepening  to  15  feet  the 
axial  area  of  the  existing  channel  in  the  manner  and  for  the  reasons 
specified  in  my  last  annual  report. 

As  the  cost  of  dredging  has  advanced  it  is  hardly  probable  that  this 
appropriation  will  suffice  to  complete  this  project  of  deepening  the  chan- 
nel along  its  axis,  but  it  will  advance  it  materially  and  effectively.  To 
complete  this  dredging  and  to  extend  Mc Arthur,  Smith  and  Company's 
pier  to  a  pier  head  in  15  feet  soundings,  for  reasons  specified  in  my 
last  annual  report,  I  estimate  $20,000,  which,  if  appropriated  in  1881, 
will  probably  enable  me  to  complete  the  improvement  of  this  harbor. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-house  is  Chehoygan  light. 
Revenue  collected,  |1,6()8,40. 

8TATBMENT  OF  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE  1,  1879,  TO  JUNE  1,  1880. 

Entered : 

Number 384 

Tonnage 298,748 

Cleared : 

Kamber 384 

Tonnage.... 298,748 

Original  estimated  cost  of  the  work,  1871 $395,000  00 

Whole  amount  appropriated  from  1871  to  1880,  inclusive 97, 000  00 

Amount  expended 90, 874  42 

A  letter  from  Deputy  Collector  Ramsay,  in  explanation  of  the  com- 
mercial statistics  of  Cheboygan,  is  appended. 

Money  statement 

Jaly  1,  1879,  amount  available $3,033  05 

Amount  appropriated  by  act  approved  June  14,  1880 6, 000  00 

$9, 033  05 

July  1,  1880,  amount  expended  during  fiscal  year 2, 907  47 

July  1,  1880,  amount  available 6, 125  58 

Amonnt  (estimated)  required  for  completion  of  existing  project 20,000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.    20, 000  00 
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•COMMERCIAL  STATISTICS. 

Cl'STOM-HOUSE,   CHEBOTOANy  MlCH, 

Deputy  Collectar*8  Office,  Julg  3,  18d0. 

Dear  Sir:  In  compliance  with  your  request,  I  send  you  a  Htatement  of  the  busi- 
ness of  this  port  for  the  fiscal  year  endinjj  June  :50, 18^0.  The  statement  is  taken  from 
the  books  in  my  office  and  from  the  receiving-books  of  the  two  docks. 

Clearances,  384 tonnage..     119,140 

Northern  transit  boats,  2()9  trips do 115, 291 

.Shore  lines  of  steamers,  9t)  trii)s do G4, 317 

Total 298.748 

During  the  fiscal  year  just  closed,  none  of  the  boats  of  the  Western  Transportation 
Company  have  called  at  the  port,  owing  to  a  lack  of  a  sufficient  depth  of  water  to  admit 
them.  Many  of  the  Canadian  steamers  running  between  lower  lake  {lorts  and  Lake 
Michigan  ports  now  report  at  Port  Huron,  whereas  in  former  years  they  reported  at  this 
office.  This  reduces  the  tonnage  to  that  extent,  but  as  the  total  tonnage  thi83'ear  is  just 
about  the  same  asthat  of  the  jirevious  fiscal  year,  it  wouldindicate  a  very  great  inen'ase 
in  the  actual  business  done  at  this  port.  As  in  foruier  years  a  great  many  vessels  having 
through  clearances  have  como  in  and  taken  on  cargoes  of  lumber,  &c.,  and  passed  on. 
1  should  judge  that  at  least  one-half  of  the  lumber  forwarded  from  hero  was  carried 
in  such  vessels.  The  tonnage  of  these,  of  conrse,  is  not  included  in  the  above  state- 
.ment.  There  should  also  be  added  the  tonnage  of  the  varions  craft  towing  in  the 
harbor  and  plying  (m  the  route  from  this  port  to  Mackinac  and  Point  Saint  Ignace. 
As  von  are  aware,  several  of  the  northern  transit  steamers  failed  to  call  here  when 
bound  down,  owing  to  some  trouble  experienced  in  the  harbor  i)rior  to  the  removal, 
as  iier  your  instructions,  of  the  obstructions.  Had  these  called  in,  the  tonnage,  not- 
withstanding the  withdrawal  of  the  boats  of  the  Western  Transiiortation  Company, 
and  the  C'anadiaM  sti'uniers  referied  to,  would  havt;  exceeded  that  of  any  previous 
year. 

i:e(Kiits  of  tiik  ccstom-uoi'se. 

Duties S997  43 

Entrance  an<l  «learan»e  fees 245  40 

Hospital  dues -170  ^ 

Tonnage  tax i (Jl  52 

All  other  sources 133  20 

Total '. 1,«».^  40 

Kj'spe<tfully,  yours. 


Maj.  F.  Hauw<k^)I), 

(.'orys  of  Knij\iH'ti''<,   f.  S.  A, 


C.  S.  Bamsay, 
Depniy  Collcvtor. 


G  G  15. 

IMPKOVHMKNT  OK  AM'KNA  HAHHOK.  AT  MOITH  OF  THKXDER  BAY  RIVER, 

MlCHKiAN. 

Maj.  Godfrey  Wcitzel,  Corps  of  Kiigiiieers,  having,  in  1875,  submitted 
a  pr()j(H*t  witli  estimate  for  improving  this  harbor  by  tlredgiiig;  baviug 
reeeiv(Ml  in  1S7<»  an  appro] aiation  of  ><4,."3O0  to  do  the  work;  aud  hav- 
ing, by  aid  of  that  appropriation  dnring  tlie  working  seasou  of  1877, 
eom]d(4ed  the  dredging,  giving  elear  VI  feet  s(mnding.s  between  the  piers, 
in  1S7S  the  harbor  was  tnrned  over  to  my  eharge  as  a  completed  work. 

In  1S70  I  nnide  no  report  of  it,  as  there  was  no  work  in  band  and  none 
eontemphited.  A  bahuiee  of  >«."»(;  1.(11  remaining  on  Iiand,  however,  in 
the  Treasnry  to  the  credit  of  this  harbor,  and  it  having  come  to  my  ears 
that  some  shoaling  had  taken  place,  and  that  the  eonimerce  of  the  har- 
bor demand(Hl  increased  facilities,  it  was  thonght  prudent  to  make  fur- 
ther examination  into  its  necessities  before  pernianentl^'  closing  the 
work.     I   have  accor<lingly  <lrawn  the  nnexpended  bahinee  from  the 
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Treasury,  and  will  apply  it  this  year  to  making  an  examination  for  fur- 
ther improvement.  As  a  result  of  this  investigation,  I  shall  either  re- 
port for  consideration  of  the  next  Congress  a  project  for  improvement, 
with  estimates,  or  report  the  harbor  permanently  completed. 

HISTORY   OF  THE  HARBOR. 

In  18H4  an  association  was  formed  of  the  citizens  of  Alpena  with  a 
capital  of  $20,000  to  build  piers  and  dredge  out  the  channel  of  Thunder 
Bay  River  at  its  mouth,  where  there  was  7  feet  of  water,  and  at  times 
only  4  feet.  This  company  worked  for  three  years  and  spent  all  their 
capital,  and  had  not  been  able  to  get  over  9  feet  of  water,  and  the  stock- 
holders, refusing  to  advance  any  more  money,  the  control  of  the  corpor- 
ation and  the  harbor  was  given  to  one  man,  Mr,  George  N.Fletcher,  by  his 
paying  50  per  cent,  of  the  stock  and  agreeing  to  make  it  a  good  harbor. 

5lr.  Fletcher,  in  the  spring  of  1869,  had  secured  11  feet  of  water. 

In  1873  the  legislature  repealed  the  act  under  which  Mr.  Fletcher  had 
been  working,  and  thenceforward  the  harbor  was  considered  a  national 
one,  and  was  subsequently  improved  by  the  general  government,  as 
related  elsewhere  in  this  report. 

Tliiiiider  Bay  Harbor  is  situated  in  the  Port  Huron  collection  district,  MicUigan* 
The  nearest  port  of  entry  is  Port  Huron,  Mich.  The  nearest  light-house  is  at  the 
mouth  of  Thunder  Bay  River. 

STATEMENT  OF  VESSELS  ENTERED  AND  CLEARED  FROM   JUNE    1,  1879,  TO  JUNE    1,  1880. 

Entered : 

Number 489 

Tonnage 135,872 

Cleared : 

Number 503 

Tonnage " 138,447 

Original  estimated  cost,  1»76 $4,764  00 

Whole  amount  appropriated,  1876  to  1880 4,500  00 

Amount  expended 3, 935  36 

Probable  additional  sum  required  for  completion  of  work ;  amount  required  for  en- 
tire and  permanent  completion  of  work ;  estimated  annual  expenditure  to  maintain 
the  harbor;  amount  that  can  be  profitably  expended  during  the  next  fiscal  year,  will 
be  reported  after  examination  isanade. 

Money  statement 

July  1,  1;^79,  amount  available $564  64 

July  1.  1880,  amount  available 564  64 


G  G  i6. 

IMPROVEMKNT  OF  HARBOR  AND  RIVER  AT  AU  SABLE,  MICHIGAN. 

In  furtherance  of  the  approved  project  for  improving  this  harbor  by 
confining  the  river  near  its  mouth  between  revetments  so  placed  as  to 
indace  uniform  scour  in  the  channel,  proposals  were  invited  and  bids 
ox>ened  August  20, 1879,  and  contract  awarded  to  Mr.  John  R.  Worden, 
of  Au  Sable,  the  lowest  bidder.  Mr.  Worden  began  the  construction  of 
the  first  section  of  plank  beam  revetment  along  the  southwest  bank  of 
the  An  Sable  and  continued  the  construction  during  the  working  season, 
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completing  all  the  work  ou  this  bank  excepting  the  capping,  which  was 
l)urposely  left  otf  in  order  to  permit  the  beam  to  settle  during  the  winter. 

The  difficulty  encountered  in  settling  the  beam,  owing  to  the  piles 
springing  to  on  a  bed  of  hard  gravel,  determined  the  adoption  of  piles 
and  edging  revetment  on  the  opposite  bank  where  there  was  plenty  of 
room  to  build  back  without  encroaching  on  valuable  land.  Mr.  Worden 
declined,  however,  to  accede  to  this  modification  of  construction  under 
his  contract,  but  consented  that  it  should  be  closed  with  the  completion 
of  the  revetment  of  the  southwest  bank  with  the  plank  beam  on  the  Au 
Sable  and  Oscoda  Village  fronts.  By  a  most  unfortunate  disaster  Mr. 
Worden  lost  his  principal  financial  backer  who  was  suddeidy  killed  by 
the  bursting  of  a  piece  while  endeavoring  to  throw  a  line  to  a  vessel  iu 
distress,  and  being  left  without  adequate  financial  support  in  the  spring 
he  was  obliged  to  forfeit  his  contract.  His  bondsmen,  however,  took  it 
up,  and,  an  extension  of  time  having  been  granted  them,  will  complete 
their  work  in  August,  1S80. 

Upon  Mr.  Worden  declining  to  build  on  the  northeast  bank  under  his 
contract  and  the  modified  project,  I  invited  proposals  for  the  work  and 
received  only  one,  the  rates  of  which  being  considered  excessive,  I  re- 
jected it,  and,  having  received  permission,  in  the  month  of  June  began 
construction  by  day  labor  and  material  purchased  in  open  market. 

In  this  manner,  during  the  working  season  of  1880, 1  shall  have  com- 
pleted revetting  the  northeast  bank  as  far  downstream  as  the  Au  Sable 
Bridge.  The  remainder  of  the  w^ork  will  be  gotten  under  contract,  and 
by  the  close  of  the  working  season  of  1880  I  expect  to  have  completely 
revetted  both  banks  of  the  Au  Sable  to  the  extent  specified  in  my  pro- 
ject of  1879,  confining  the  channel  within  well-defined  and  continuous 
limits  from  the  Oscoda  Bridge  to  the  lake.  Tliis  will  exhaust  both  ap- 
propriations (1879  and  1880).  There  will  still  remain  to  be  done  such 
dredging  as  may  be  necessaiy  to  get  10  feet  soundings  in  the  channel, 
but  it  is  probable  that  the  natural  scour  will  secure  this,  excepting  where 
hard  gravel  bed  exists.  The  banks  of  the  river  above,  where  steep  sand 
slopes  are  abraded  by  the  current  bringing  down  large  quantities  of 
sand  to  the  channel  below,  must  be  attended  to  and  revetted  with  pile 
and  edging  retaining  walls  at  their  base. 

The  balance  of  my  revised  estimate  of  1879,  or  say  rather  812,000,  will 
suffice  to  do  this,  and  to  complete  the  project,  I  ask  for  that  amount  to 
be  ai)propriated  for  1881-''82..  This  will  complete  the  interior  improve- 
ment, but  to  make  the  harbor  complete  other  measures  of  improvement 
will  probably  be  needed  in  the  event  of  the  formation  of  a  bar,  as  is  most 
probable,  from  the  sand  deposit  carried  down  by  the  current. 

This  current  will  certainlv  scour  out  the  mouth  of  the  river  where  the 
greatest  shoaling  has  heretofore  existed,  and  it  is  only  when  after  ex- 
amination I  shall  have  located  the  bar  which  must  result  from  the  change 
in  conditions  of  the  river  current  that  any  intelligent  project  or  estimate 
to  meet  the  further  necessities  of  navigation  at  this  harbor  can  be  made. 

An  Sablo  River  Harbor  is  situated  iu  the  Huron  collectiou  district,  Michigau,  aboat 
14  luiles  north  of  Tawas  light-bouse.  The  nearest  port  of  entry  is  Port  Hnron,  Mioh. 
Revenue  collected  not  reported. 

STATKMENT  OF   VESSKLS  ENTERED  AND   CLEARED   FROM   JCNE  1,  1879,  TO  JUNE    1,  1880* 

Entered : 

Number 244 

Tonnage 59,222 
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Cleared : 

Number 272 

Tonnage 66,041 

OrigiDUl  estimated  co»t  of  work,  ie70 $62,880  40 

Whole  amount  approiirinted  fVom  1870  to  1880,  inclusive 41,000  00 

Amount  expended 37,219  81 

Money  statement. 

July  1,  1879,  amount  available $8,412  36 

Amount  .ippropriated  by  net  npiirov^d  Juno  14, 1880 7,000  00 

$15,4ia  36 

July  I,  1880,  amount  expended  during  fiscal  year 4,632  25 

July  1,  1880,  outstanding  liabilities ." 233  45 

July  1,  18eO,  amonnt  available 10,52B  65 

Amount  (estimated)  required  fur  completion  of  existing  project 12,000  00 

Amount  that  cnn  Ik  profitably  expended  in  liscal  year  endiiig  Jnnc  30, 1862.     12, 000  00 


neeri,  U.  S,  .1.,  for  ihf  improreii 
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IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

At  the  beginning  of  the  fiscal  year  tlie  works  in  progress  for  the  im- 
provement of  tliin  river  were  in  the  following  condition : 

Under  contract  with  Castle  Sutkerland,  of  South  Saginaw,  the  constmc- 
tiou  of  a  plank  beam  training  wall,  to  confine  the  channel  at  Csrrollton 
Bar,  on  the  Oan'olltuu  iside  of  the  river,  had  jnst  begun.  Its  olfject 
and  functions  are  stated  in  detail  in  my  last  annual  report.  It  lias  ftil- 
filled  its  oliject  oidy  too  well,  as  the  sequel  will  show.  It  was  finished 
in  August,  JS79. 

The  overhauling  and  refilling  of  the  tJarroIltoii  revetment,  under  con- 
tract with  Carkiii,  Sti<'kne.v  &.  Cmm,  of  East  Saginaw,  still  looked  a 
little  of  completion,  hut  was  finished  during  the  month  of  August,  and 
their  contract  closed. 

At  Zilwaukie  Bar  the  wing-dam  needed  overhauling  and  refllling, 
which  was  done  in  August  by  day  labor  and  material  purchased  in  open 
market. 

Snagging  tlie  rivci'j  under  agrcement  with  Castle  Sutherland,  of  South 
Saginaw,  had  been  m  progi'ess,  and  gave  great  satisfaetiou  to  vessel 
owners,  especially  the  proprietors  of  the  light-draught  ferrj'-steamers 
lilying  between  tlio  Saginaws  and  Bay  City.  The  last  clearing  was 
made  in  the  mouth  of  July.  Tlie  result  of  this  exiwriment  has  been  to 
show  that  the  river  can  be  kept  free  from  snags  at  an  annual  expendi- 
ture of  about  $301) ;  but,  in  the  absence  of  any  law  restraining  raftmen 
from  cutting  loose' in  the  channel  waterlogged  driftwood  and  stumps 
caught  in  their  rafts,  or  refuse  logs  fnim  the  raft,  it  is  not  recommended 
to  tax  the  United  Stales  approi>riati<)ii  with  an  anuual  expeuditure  for 
removing  their  wiiste,  which  is  constantly  itinewing  these  obstacles  to 
navigation  as  fast  as  nMiio\'ed. 

Independent,  however,  of  the  teni|iorary  relief  aflorded,  the  expeudi- 
ture of  187!l  has  done  good  and  enduring  service  by  effecting  the  re- 
moval of  several  permanent  obstniction.s,  such  as  sunken  trees  with 
roots  npturiicd  in  the  clicinncl.  forming  a  most  serious — because  hidden — 
obstacle  to- navigation.  Sevenil  of  these,  vaguely  reported,  were 
searched  for,  found,  and  removed. 

Bids  for  further  channel  iinpi-ovement  were  opened  August  20,  1879, 
and  the  award  made  to  Mr.  I'.  II.  I'rencli,  of  Pulton,  X.  Y.,  for  dredging  in 
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the  channel  to  the  extent  the  appropriation  would  permit.  Under  his  con- 
tract Mr.  French  removed  on  the  East  Saginaw  front  4,128  cubic  yards 
of  sand  encroaching  on  the  channel,  giving  temporary  relief ;  but  this 
stretch  of  channel  can  never  be  secured  excepting  by  a  revetment  which 
would  interfere  with  raft  navigation.  From  September  18  to  October 
15  the  dredge  was  employed  on  the  Carrollton  Channel,  removing  11,113 
cubic  yards  of  sand,  and  renewing  the  channel  to  100  feet  width,  with 
10  feet  depth. 

Zilwaukie  Bar  was  then  taken  in  hand,  and  the  channel  within  the 
limits  of  the  approved  project  was  nearly  finished  at  the  close  of  navi- 
gation when  the  formation  of  ice  drove  the  dredge  off  until  the  opening 
of  navigation  in  1880.  Sixteen  thousand  three  hundred  and  eighty- 
eight  cubic  yards  of  sand  were  removed  at  this  place.  Soundings  taken 
in  the  spring  demonstrated  the  gratifying  fact  that  the  Zilwaukie  wing- 
dam  had  thoroughly  done,  and  was  still  doing,  the  work  for  which  it 
was  designed.  Zilwaukie  Bar  exists  no  longer,  and  one  great  obstacle 
to  navigation  in  Saginaw  Kiver  is,  I  trust,  fully  and  permanently  over- 
come. The  scour,  superinduced  l)y  the  wing-dam,  during  the  winter, 
not  only  completed  unfinished  dredging,  but  cut  away  the  channel  in 
some  places  to  a  foot  greater  depth  than  was  expected  to  be  attained. 

There  being  no  further  need  of  its  serviced  at  Zilwaukie  Bar,  in  the 
spfing  of  1880  the  dredge  w^s  set  to  work  at  New  York  Works  Bar,  and 
had  nearly  completed  the  project  at  that  point,  when,  the  appropriation 
being  exhausted,  contract  Was  closed  April  17,  1880,  15,000  cubic  yards 
having  been  excavated.  In  all,  during  the  working  season  of  1879  and 
the  spring  of  1880,  under  Mr.  French's  contract,  46,(529  cubic  yg^rds  of 
material  were  dredged,  all  of  which  was  dumped  behind  the  middle 
gi'ound  below  Crow  Island,  completely  filling  that  area. 

Hereafter  all  dredgings  will  have  to  be  thrown  behind  revetments  or 
above  ordinary  high-water  mark  on  the  river  banks,  a  process  which  will 
nearly,  if  not  quite,  double  the  expense. 

The  same  cause  which  operated  to  secure  such  a  desirable  eftect  at 
Zilwaukie  Bar  operated  adversely  at  CaiTollton  Bar,  and  in  a  great 
measure  obliterated  the  channel  made  in  1879.  For  several  years  past 
there  has  been  no  material  current  in  the  Saginaw  Kiver,  and  when  the 
wind  IS  blowing  u[)  Saginaw  Bay,  not  only  is  the  natural  flow  of  the 
river  checked,  but  sometimes,  for  days  together,  there  is  a  perceptible 
current  running  toward  the  source  of  the  Viver.  Of  course,  under  such 
conditions,  no  scour  can  be  expected,  and  even  when  it  does  exist,  is  apt 
to  operate  disadvantageously  when  tlie  current  sets  up-stream.  It  had 
been  hoped  that  a  sufficient  natural  down-stream  current  would  habit- 
ually prevail  in  maintaining  a  channel  once  dredged  along  the  Carroll- 
ton  revetment,  but  when,  after  several  seasons  had  elapsed,  and  the 
work  was  completed,  it  was  found  that  the  normal  current  of  the  Sagi- 
naw Kiver  could  not  be  relied  on  to  maintain  thechaunel  already  dredged, 
it  was  <lecided  to  fence  off  the  Carrollton  Bar  with  the  training  wall 
built  in  1879,  in  order  that  the  channel,  confined  between  the  two  works, 
might,  at  least,  not  sulfer  from  the  drift  of  sand  from  off  the  bar  when 
the  current  set  up-stream.  It  was  expected,  however,  that  the  channel 
would  naturally  maintain  itself  along  the  high  revetment  which  jiresents 
its  concavity  to  the  river. 

With  the  winter  of  1879-'80  came,  however,  the  stage  of  water  so  long 
and  anxiously  expected  and  hoped  for.  There  was  a  positive  rise  in  the 
river,  and  for  several  weeks  in  the  early  si)ring  of  1880  a  rushing  cur- 
rent between  the  two  works  at  Carrollton  Bar.  The  minor  work,  the 
plank  beam  wall,  for  economical  reasons  had  been  built  without  dredg- 
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iiig,  following;  tbe  contour  of  the  bar,  aud  at  its  lower  end  rising  even 
upon  its  crest.  Thus  a  lar^e  portion  of  the  Carrollton  Bar  was  fenced 
in  toward  the  (jhaunel  whicli  was  expected  to  seek  the  side  of  the  high 
revetment.  But  tlie  extraordinary  vohimeot  water  descending  between 
the  two  revetments  in  the  winter  and  spring  of  18S0  set  at  naught  all 
ordinary  caleuhitions,  and  changed  the  entire  contour  of  the  river  bed 
between  the  two  works.  The  channel  of  1870,  100  feet  wide  and  10  feet 
deep,  was  converted  into  one  liOO  feet  wide  and  averaging  9  feet  depth, 
but  blocked  at  its  h)wer  end,  wliere  tlie  revetments  diverge,  with  a  bar 
formed  by  the  sand  washed  down  by  the  current  over  so  much  of  the 
Carrollton  Bar  as  was  within  the  plank  beam  wall.  This  bar  was  dredgeil 
away,  sufficiently  to  offer  no  further  impediment,  by  aid  of  a  local  appro- 
priation under  control  of  a  commission  at  East  Saginaw.  All  that  por- 
tion of  the  Carrollton  Bar  that  was  contained  within  the  wall  has  been 
swept  from  existence,  and  there  is  now  a  uniform  dejith  of  about  8  feet 
all  along  the  wall  where  in  sonu*  cases  only  about  3  feet  existed,  and  at 
the  upper  wing,  where  the  deepest  water  was  8  feet,  there  is  now  14  feet. 

As  the  piles  in  the  plank  beam  were  only  driven  to  10  feet  penetration 
in  to  the  bar  following  its  natural  contour,  it  is  necessary  to  re-enforce  this 
upper  wing  with  an  e<lging  backing  in  order  to  secure  it  in  place.  The 
entire  wall  has  also  to  be  built  up  along  its  whole  length,  having  settled 
bodily  under  the  unexi>iM*ted  scour  along  it.  This  is  now  being  done 
under  the  appropriation  of  18S0  by  day  labor  and  material  pnrchaseil 
in  open  market. 

As  soon  as  thisVall  is  secured  and  made  tight  the  Carrollton  Channel 
wid  be  restored  by  dredging,  under  contract,  the  sand  dredged  being 
thiown  over  behind  the  revetment. 

The  experiences  of  last  winter  ami  the  soundings  taken  this  spring 
show  that  the  natural  channel  of  Saginaw  liiver  since  the  plank  beam 
wall  has  been  placed  will  not  seek  either  wall  but  can  he  best  maintained 
nearly  midway  between  them.  A  depth  of  only  about  1  additional  foot 
for  100  feet  width  is  needed  and  will  be  attained  very  shortly  by  dredg- 
ing under  a  pending  contract. 

Under  this  c(»ntract  I  expect  not  only  to  permanently  complete  the 
Carrollton  Channel,  but  also  to  make  good  progress  on  the  easteriy  chan- 
nel at  Willow  Island,  throwing  the  dredged  material  over  on  to  the  river 
banks.  This  will  exhaust  so  much  of  the  appropriation  of  1880  as,  un- 
der the  terms  of  the  api)ropriatiou  act,  is  permitted  to  be  exi)ended  on 
up-stream  work. 

I  propose,  during  the  coming  winter,  to  make  at  i)oints  where  fiirther 
improvements  are  projected  such  examinations  as  are  necessary  to  de- 
termine any  revision  of  existing  [projects  that  may  appear  advisable.  I 
also  luopose  to  examine  at  the  same  time  the  river  from  the  Bay  City 
front  to  its  mouth  to  ascertain  what  measures  of  improvement,  if  any, 
are  necessary  along  that  stretch  of  river.  Upon  the  results  of  this  ex- 
amination will  depend  the  a])i)lication  of  the  $10,000  espexjially  allotted 
by  the  terms  of  the  appropriation  act  to  the  improvement  of  this  por- 
tion of  the  river,  and  the  allotment  will  be  applied  as  far  as  necessary 
during  the  working  season  of  1881.  Pending  the  results  of  my  exami- 
nations I  adhere  to  my  original  estimates  and  ask  for  $12,000  in  addi- 
tion to  the  present  ai)pro]»riation  to  complete  the  approved  project  of 
improvements  between  Kast  Saginaw  and  Bay  City.  I  can  profitably 
exi)end  it  in  one  working  season. 

This  work  is  located  in  the  Huron  collection  district,  Micln«5an.  The  nearest  Hu^bt- 
liouse  is  at  the  month  of 'tlie  river.     The  nearest  jKirt  of  entrj'  is  Port  Huron,  Mich. 
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STATEMENT  OF  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE  1,  1879,  TO  JUNE  1,  1880. 

Entered : 

Number 706 

Ton  nage 205, 528 

Cleared : 

Number 660 

Tonnage 188,216 

Revenue  collected  not  reported  : 

Original  estimated  cost  of  work,  1874 $56,000  00 

Whole  amount  appropriated  from  1874  to  1880,  inclusive 96, 000  00 

Amount  expended 81,000  00 

Reason  for  excess  of  cost  over  original  estimate  is  given  in  tlie  annual  report  for 

Money  statement 

July  1, 1879,  amount  available |16,703  98 

Amount  appropriateil  by  act  approved  June  14,  1880 15, 000  00 

$31,703  98 

July  1,  1880,  amount  expended  during  fiscal  year 16,703  98 

July  1,  1880,  amount  available 15,000  00 

Amount  (estimated)  reonired  for  completion  of  existing  project 12,000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1882 . .     12, 000  00 


Abstract  of  bids  received  and  opened  August  20,  1879,  by  Maj,  F,  Harwoody  Corps  of  Engi- 

neerSy  U,  S.  A.yfor  improving  Saginaw  River ^  Michigan, 


•c 
S 


e 


1 
2 
3 

4 
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Names  of  bidders. 


H.  T.  Stock 

Starke,  Smith  &,  Co 

T.  M.  Hubbell 

E.  H.  French" 

C.  S.  Sntherland... 


Residence. 


a  >* 

•Si® 


Toledo,  Ohio I  $0  14J 

Milwaukee,  Wis !  25 

Saginaw,  Mich 22 

Mton,  N.  Y ;  11 

South  Saginaw,  Mich 13 


*  Contract  awanled  to  E.  H.  French,  the  lowest  bidder. 


G  G  i8. 


IMPROVEMENT  OF  SEBEWAING  HARBOR,  MICHIGAN. 

The  history  of  the  improvement  of  this  harbor  is  given  in  the  annual 
report  of  the  late  Capt.  A.  N,  Lee,  Corps  of  Engineers,  to  Maj.  Godfrey 
Weitzel,  Engineer  oflBcer  in  charge,  who  incorporates  it  in  his  annual 
report  of  1876.  It  will  be  seen  by  that  report  that  the  improvement  by 
dredging  to  give  a  channel  6  feet  in  depth  from  Saginaw  Bay  to  Sebe- 
waing  was  undertaken  and  completed  in  1876. 

The  necessity  for  a  renewal  and  deepening  of  the  channel  is  full}'  set 
forth  in  m^'  report  of  April  21, 1880,  giving  the  results  of  an  examina- 
tion ordered  by  Congress  under  the  provisions  of  the  river  and  harbor 
act  approved  March  3, 1879. 
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The  $7,000  asked  for  in  my  report,  having  been  appropriated  in  1880, 
will  be  applied  in  the  spring  of  1881  to  the  fulfillment  of  the  project  for 
which  it  was  furnished,  by  dredging  under  contract,  after  inviting  pro- 
posals in  the  usual  way.  Notwithstanding  the  late  increase  in  dredging 
rates,  I  hope  to  be  able  to  complete  the  project  within  my  estimate. 
Should,  however,  a  few  hundred  dollars  additional  be  needed,  requisition 
will  be  made  in  my  next  annual  report  for  the  necessary  amount  to  com- 
plete the  project. 

Sebewaiiig  is  situated  in  the  Huron  collection  district,  and  is  the  last  of  the  harbors 
in  that  district  upon  which  I  have  to  report,  and  I  therefore  state  that  for  this  J^arbor, 
as  for  all  others  in  that  district,  I  have  not  been  able  to  secure  any  separate  statement 
of  the  amount  of  revenue,  it  all  bein^  accounted  for  in  bulk  at  the  Port  Huron 
custom-house,  the  amount  for  the  whole  district  collected  during  the  fiscal  year  being 
$36,122.37. 

The  amount  of  commerce  to  be  benefited  by  the  improvement  is  stated  as  fully  as 
possible  in  my  report-  of  April  21,  ISf^O.  The  neaiTst  port  of  entiy  is  Port  Huron,  Mich. 
The  mouth  of  the  channel  is  about  equidistant  from  the  light -houses  at  Charity  Island 
and  the  mouth  of  Saginaw  River.  No  original  estimate  was  made  for  this  work.  The 
original  appropriation  was  S^,000  in  1875,  by  aid  of  which  the  original  pnyect  was 
completed. 

Additional  estimate  18^0 $7J)(X)  ft<) 

Whole  amount  appropriated  1875-^50 15,000  0<) 

Amount  expended 8,000  00 

Reason  for  excess  of  cost  over  original  appropriation  is  stated  in  my  report  of  April 
21,  1850. 

Money  statement. ; 

July  1,  1879,  amount  available $7,000  00 

July  1,  1880,  amount  available 7,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 7,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18i?2.     7, 000  00 


resurvey  of  sebewaing  harbor,  michigan. 

United  States  Engineer  Office, 

Detroit,  Mich.j  April  21,  1880. 

General:  In  accordance  with  your  circular  of  instructions  of  April 
25,  1879,  I  have  the  honor  to  report  my  examination  of  the  harbor  of 
Sebewain^,  Michigan,  made  to  ascertain  its  ])resent  condition  and  the 
necessity,  if  any,  of  further  imi)rovenient.  For  a  history  of  previous 
work  at  this  harbor,  I  beg  leave  to  refer  to  tlie  annual  report  of  the  late 
Capt.  A.  X.  L(*e,  Cori)s  of  Engineers,  dated  July  8,  1876,  and  contained 
in  Major  Weitzel-s  annual  report  for  the  tiscal  year  ending  June  30, 1876. 

l>y  correspondence*  witli  tlie  ^Mr.  Liken  referred  to  by  Captain  Lee  in  his 
rei)ort  I  surmised,  and  my  examination  contlrmed  my  surmise,  that  the 
channel  dredged  by  Major  WeitzeFs  direction  had  not  materially  shoaled 
in  the  lai)se  of  these  few  years  as  regarded  its  entire  extent,  but  I  did 
find  that  at  one  or  two  of  the  most  exposed  points  the  dredged  material 
which  had  beei»  thrown  over  in  bank  had  tailed  across  the  channel,  and 
formed  as  ettective  a  barrier  to  free  navigation  as  if  the  whole  channel 
had  filled  in  to  the  same  extent.  This  was  not,  however,  the  main  cause 
of  complaint.  During  the  ])ast  two  years  a  lower  stage  of  water  than 
usual  has  ruled  in  the  great  lakes  and  still  continues.  The  eflfect  of 
this  at  Sebewaing  is  to  neutralize  the  improvement  effected  under  Major 
WeitzePs  direction  by  one  foot  in  draught  of  vessel.  Encouraged  by  the 
government  improvement  completed  by  Major  Weitzel,  the  citizens  of 
Sebewaing,  under  Mr.  Liken's  enei'getlc  lead,  established  new  industries 
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and  erected  new  buildings,  a  machine  and  repair  shep^  sash  and  blind 
and  hoop  factory,  and  the  prosperity  indicated  in  the  quotation  from 
Mr.  Liken  in  Captain  Lee's  report  was  increasing  with  the  enterprise 
of  the  citizens  when  the  stage  of  low- water  supervened,  which  haa 
thrown  a  damper  upon  all  their  prospects. 

Sebewaing  had  earned  for  itself  the  jwsition  of  principal  shipping 
port  for  the  produce  of  Tuscola  County  and  the  western  part  of  Huron, 
and  was  busily  engaged  in  this  shipping  diu'ing  the  seaison  of  naviga- 
tion ;  but  for  the  past  year  it  has  been,  and  during  this  year  it  will  be, 
necessary  to  lighter  all  mercliandise  shipped  to  vessels  lying  in  6  feet 
water' or  more  beyond  the  channel  dredged  by  the  United  States,  which 
is  no  longer  of  any  material  service.  As  a  result,  the  shops,  storehouses, 
and  storage  grounds  are  crowded  with  produce  awaiting  shipment,  and 
the  tide  of  prosperity  superinduced  by  the  completion  of  the  United 

States  iminovement  of  1<S75-'7G  is  correspondingly  checked. 

******* 

The  inclosed  statement  of  shipments  for  the  season  of  navigation  of 
187l>,  and  general  statistics  furnished  me  by  Mr.  Liken,  go  to  show  that 
Sel>ewaing,  for  a  light-draught  port  and  small  population,  is  a  remark- 
ably active  and  energetic  village. 

#«***** 

In  conducting  my  examination  of  Sebewaing  Harbor  I  had  two  points 
hi  view: 

1.  To  ascertain  the  expense  of  restoring  the  improvement  of  1875-'76 
to  its  original  condition. 

2.  To  ascertain  the  expense  of  making  such  additional  improvement 
as  would  at  the  present  low  stage  of  water  afford  the  same  facilities  to 
navigation  as  the  completed  improvement  did  during  the  high  stage  of 
1875-''7G. 

By  careful  soundings  taken  through  the  ice  it  was  found  that  the 
channel  could  be  restored  to  its  former  condition  by  dredging  17,000 
cubic  vards  sand  and  gravel,  at  a  cost,  including  contingencies,  of  about 
§4,(KM). 

To  do  this  would  be  simply  to  restore  the  im])rovement  originally  af- 
forded, but  it  would  not  give  the  aid  to  navigation  then  intended  and 
efleeted,  neither  would  it  prove  even  partially  effective  for  any  great 
period  of  years.  The  same  causes  which  have  induced  the  present  de- 
terioration would  induce  it  again  in  a  few  years.  If,  however,  instead 
of  simply  restoring  the  former  state  of  the  channel,  an  additional  foot  in 
depth  were  attained  by  dredging,  in  effecting  which  dump  scows  also 
could  be  used  on  the  work,  and  at  least  half  of  the  dredged  material 
removed  from  the  channel  entirely  and  deposited  where  it  could  not  be 
washed  back,  then,  indeed,  there  would  be  some  permanence  in  the  im- 
provement, and  the  channel,  7  feet  in  depth — which  would  after  all  only 
afionl  now  the  same  facilities  as  the  channel  of  1875-76  did  then — might 
be  expected  to  maintain  itself  for  a  series  of  years,  and  would  give  such 
l)resent  facilities  to  the  local  commerce  that  the  citizens  of  Sebewaing 

might  be  justly  expected  to  lookout  for  their  own  channel  in  the  future. 

*****  •  * 

To  simply  restore  the  channel  would  be  money  thrown  away  and 
wasted  in  the  course  of  a  few  years.  To  dredge  a  channel  50  feet  wide 
and  7  feet  deep  to  Saginaw  Bay,  32,000  cubic  yards  excavation,  at  a  total 
cost  of  about  $7,000,  would  afford  ample  present  facilities  to  the  local 
commerce  and  as  permanent  an  improvement  as  the  nature  of  the  case 
wiU  permit.  I  therefore  estimate  $7,000  as  the  amount  required  to  place 
the  harbor  of  Sebewaing  in  a  navigable  condition,  which  sum,  if  appropri- 
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ated  at  all,  should  be  granted  in  one  appropriation,  as  the  improvement, 
to  be  effective,  should  be  completed  during  one  working  season. 

Sebewaing  is  located  in  the  Hiirou  collection  district,  Michigan.  The  nearest  port 
of  entry  is  Port  Huron,  Mich.  The  nearest  light-house  is  at  the  moath  of  Saginaw 
River. 

The  statement  of  shipments  from  Sebewaing  in  the  year  1879,  here- 
tofore referred  to,  is  appended  and  marked  A,  and  contains  the  only 
commercial  statistics  I  have  been  able  to  obtain  bearing  ui)on  the  sub- 
ject of  this  examination. 

I  am,  general,  very  respectfully,  your  obedient  ser\''ant^ 

F.  Habwood, 
Major  of  Engineers. 
To  the  Chief  of  Engineers,  U.  S.  A. 


A. 

STATEMENT  OF   SHIPMENTS,   AC,   OF    MERCHANDISE  AT  SEBEWAING,    MICH.,    FOR    THE 

YEAR  1879. 


• 


Shipments. 

115,000  bushels  wheat,  $1.20 $138,000 

10, 000  bushels  corn,  50  cents 5,000 

10,000  bushels  oats,  45  cents  — 4,500 

15,000  cedar  posts,  5  cents 7,500 

40,000  railroad  ties,  30  cents 12,000 

2,000  cords  of  wood,  $1.75 3,500 

2,000  bushels  of  apples,  50  cents 1,000 

50,000  i)ound8  of  butter,  15  cents 7,500 

3,000  bushels  potatoes,  50  cents 1,500 

15,000  barrel  headings,  $1.20 18,000 

4,000,000  flour  barrel  staves,  $5 30,000 

100,000  white-oak  staves,  $70 7,000 

7,000,000  hoops,  $3 21,000 

400,000  feet  hard-wood  lumber,  $14 5,600 

Imports, 

800,000  shingles,  $2 1,60«1 

500,000  feet  pine  lumber 4,000 

1,000  barrels  of  lime 1,000 

300,000  laths 450 

General  merchandiH4%  at  least 300,000 

Total  amount 559,150 

500  cords  building  stone,  $7 3,500 

Boatii  regularly  plying  at  this  port. 

Steamers  Liken  and  Martini,  for  }>assenger8  and  freight,  forming  a  daily  line. 

One  tug  to  do  the  harbor  towing  is  now  building. 

Schooners  Red  Cloud,  Lambert,  Chapi)ell,  Mary,  &c. 

Barge  Hannah  B. 

Two  big  lighters  to  bo  used  in  lightering  out  to  vessels  and  over  to  Bay  City. 
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G  G  19. 

IMPROVEMENT  OF  SAINT  CLAIR  FLATS  SHIP-CANAL,  MICHIGAN. 

By  aid  of  the  appropriation  of  $5,000,  made  by  act  of  Congress  ap- 
proved March  3, 1879,  I  was  enabled  to  secure  the  head  of  the  west 
bank  by  re-enforcing  the  pile  ice  breaker  with  additional  piles  and 
binder  work  and  33  cords  of  riprap  stone  thrown  in  among  the  piles. 
The  work  was  completed  in  November. 

During  the  season  of  navigation  of  1879  some  trouble  was  occasionally 
experienced  by  heavily-laden  vessels  in  long  tows  grounding  at  the  tail 
of  the  canal  in  Lake  Saint  Clair,  being  blown  on  to  the  flat  after 
coming  out  from  under  the  lee  of  the  revetted  banks  before  the  towing 
tug  or  propeller  could  clear  them  from  the  unrevetted  cut.  Several  in- 
stances of  this  kind  occurred  during  the  season,  and  the  wheels  of  tugs 
and  proi)ellers  engaged  from  time  to  time  in  extricating  these  vessels 
from  the  bank  so  disarranged  and  shoaled  the  channel  in  that  vicinity 
that  in  the  spring  of  1880  I  was  obliged  to  dredge  in  order  to  restore 
the  straight  line  of  the  channel  bank  and  a  uniform  depth  in  the  channel 
itself.  I  was  authorized  to  go  into  open  market,  and  hired  a  dredge  from 
Wilcox  Brothers  &  Stock,  of  Toledo,  Ohio,  which,  during  the  latter  part 
of  May,  and  during  June,  1880,  removed  3,626  cubic  yards  of  material 
from  the  channel,  giving  a  uniform  depth  of  16  feet  for  nearly  the  entire 
width.  This  necessary  improvement,  added  to  that  at  the  head  of  the 
canal  (the  re-enforcement  of  the  ice  breaker),  together  with  the  salary 
of  the  custodian,  exhausted  the  appropriation  and  left  me  without  funds 
to  make  any  repair  of  the  embankments,  which  constantly  need  refilling 
at  various  points.  I  needed  at  least  $1,600  for  this  purpose,  and  had 
hoped  that  my  requisition  for  $5,000  for  the  pi'esent  fiscal  year  would  have 
been  honored  in  full. 

The  appropriation  of  $2,5(M)  afforded  by  act  of  Congress  approved 
June  14, 1880,  after  reserving  the  custodian's  salary,  $1,500,  leaves  just 
$1^000  to  meet  all  expenses  and  contingencies — not  enough  even  to  re- 
pair the  banks,  to  say  nothing  of  defraying  the  expense  of  re-enforcing 
the  head  of  the  east  bank,  which  needs  it  almost  as  badly  as  the  west 
head  did  last  year. 

The  $1,000  will  be  applied,  as  far  as  it  will  go,  to  the  repair  of  the 
banks,  where  repairs  are  immediately  neeeded  to  prevent  extended  dam- 
age. In  this  connection,  I  respectfully  refer  to  the  project  submitted  in 
my  last  annual  report  for  securing  a  constant  i*evenue  for  the  mainte- 
nance of  the  canal  by  a  tax  on  passing  vessels.  This  project,  when 
published,  received  the  almost  unanimous  condemnation  of  vessel  own- 
ers and  shippers,  and  others  upon  whom  the  nominal  burden  of  the 
tax  would  rest.  Nothing,  however,  was  heard  from  the  rest  of  the  tax 
payers  of  the  United  States,  who  indirectly  maintain  the  canal  without 
directly  reaping  the  benefits  to  commerce  resulting  from  its  existence, 
as  do  the  persons  who  are  so  unwilling  to  contribute  the  insignificant 
sum  each  would  be  taxed  for  its  support.  Neither  have  I  seen  any  suc- 
cessful refutation  of  the  argument  contained  in  my  last  annual  report 
as  to  the  necessity  of  the  existence  of  some  constant  source  of  revenue 
for  the  maintenance  of  the  canal.  If  anything  were  needed  to  enforce 
my  argument,  the  present  state  of  aftairs  would  suffice  to  confirm  it,  if, 
indeed,  it  is  not  emphasized  during  the  year  by  some  disaster  to  the 
canal  banks,  irreparable,  for  the  time  being,  for  the  lack  of  adequate 
fionds.    Such  a  breach  as  that  made  by  the  India ^  in  1878,  while  readily 
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repaired  at  the  time,  if  left  to  staud  unrepaired  during  the  stormy  sea- 
son, would  result  in  a  gap  through  the  bank  and  a  blockade  of  the  chan- 
nel within. 

The  necessity  for  the  maintenance  of  this  canal  bv  a  fixed  revenue 
does  not  seem  to  have  secured  the  attention  the  importance  of  the  sub- 
ject deserves.  I  therefore  respectfully  renew  my  recommendations  of 
last  year,  to  be  found  on  page  1055  of  the  annual  report  of  the  Chief 
of  Engineers,  and  beg  attention  to  the  reasons  therein  given  for  the  ne- 
cessity of  a  constant  revenue  for  the  maintenance  of  this  important 
public  work.  It  is  not  an  unfinished  ])roject.  The  commei'ce  of  the 
great  lakes  has  for  years  been  reaping  the  beneftt  of  its  existence,  and 
notwithstanding  their  objection  to  l)eing  taxed  for  its  support  it  is  uni- 
versally acknowledged,  by  masters  of  vessels  and  owners,  to  be  the 
greatest  aid  to  navigation  in  existence  on  the  lakes. 

I  see  no  reason  why  the  Saint  Clair  Flats  Canal,  a  completed  govern- 
ment work,  requiring  an  almost  uniform  annual  exi>enditure  for  its 
sui)i)ort,  should  be  confounded  in  the  category  of  the  various  existing 
schemes  for  internal  imjuovements,  large  or  small,  of  national  or  local 
imiM)rtance.  I  do  not  see  why  it  is  not  to  be  jmt  on  the  same  footing, 
as  regards  sui>i)ort,  as  the  8ault  Saiute  ^larie  or  Louisville  and  Port- 
land canals,  national  works  of  a  similar  although  more  expensive  and 
elaborate  character,  but  built  by  the  general  government  for  a  similar 
imriK)se.  The  old  channel  about  the  canal  is  unnavigable  to  the  larger 
class  of  vessels  passing  in  long  tows  as  is  customary  in  navigating  the 
Saint  Clair  Iviver.  If  such  vessels  were  to  use  this  channel  at  all  they 
would  have  to  do  so  singly  and  with  a  foot  or  more  less  draught  than 
that  to  which  they  now  load.  The  Saint  Clair  Flats  Canal  is  thei*efore 
practically  a  necessity  to  vessels  of  this  class  and  a  gi^eat  convenience 
to  all  others.  Why  should  they  not  then  be  taxed  for  its  support,  as 
they  alone  directly  reaj)  its  benefits  t  Or  if  direct  taxation  for  its  sup- 
j)ort  is  so  obnoxious,  and  is  not  considered  advisable,  why,  a.s  in  the  ease 
of  the  Louisville  and  Portland  Canal,  should  it  not  as  a  free  work  be 
maintained  by  draught  on  the  Treasury  by  the  honorable  Secretary  of 
War  for  such  amounts  as  may  be  necessary,  from  time  to  time,  to  keep 
it  in.  repair  and  ]>ay  tor  its  maintenance  ?  I  earnestly  recommend  that 
one  or  the  other  of  these  measures  be  taken  to  secure  an  unfailing  sup- 
l)ort  for  this  most  imi)ortant  public  work.  There  has  been  no  year  since 
I  have  had  charge  of  the  canal  that  it  has  not  needed  at  least  $5,000 
for  rei)airs  and  maintenance.  I  estimate  that  amount  as  necessary  for 
the  next  fiscal  year,  and  more  csi)ecially  so  on  account  of  the  large  re- 
duction in  the  appropriation  of  1880,  which  leaves  me  with  my  hands 
tied  and  my  ctlbns  to  keej)  the  banks  in  ])roi)er  repair  seriously  crippled, 
I  therc^fore  earnestly  trust  if  Congress  does  iu)t  consider  it  advisable  to 
put  the  canal  on  a  basis  of  stated  revenue  in  either  of  the  ways  I  have 
suggested,  that  at  least  my  rcijuisitions  for  its  support  may  be  honored 
in  full  and  not  scaled  down  as  it'  it  were  a  work  of  im])rovement  in  prog- 
ress whose  advani'cinent  might  well  be  subordinated  to  the  general 
necessity  for  reduction  in  api)ropriations.  I  estimate  $5,000  for  the 
fiscal  year  1S81-<S2,  as  not  only  protitably  but  absolutely  necessary  to 
be  expended  on  th(».  Saint  Clair  I'^lats  Canal  for  its  proper  maintenance 
and  repair. 

This  work  is  Uxatrd  in  tin*  collect  i<ui  <listri«t  of  Pctroir.  Mich.  The  iioan;8t  port- 
of  entry  is  h«troit.  Mich.,  Imt  thi-i  lias  im  <s])<Miai  h«*arin«r  ou  tht'  C'Oiuuierc'ial  ini- 
portame  of  the  work,  as  the  whoh-  ctnimMrtM-  of  the  «rn'«'ir  hikcH  is  lR'iiefit4'<l  by  its 
cxistt'iM'c.  anil  the  rrvniur  of  «*vri\  custom-houM'  on  th«*  hikes  inci<lcntally  iiicit'aHed 
hy  The  faciliiies  it  otV»  r>  m'n  an  imporiant  ciit-ttti'  in  Un-  i;i'eat  thnroiiji;nfiire  fnmi  Lake 
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Erie  to  Lake  Huron.    For  revenue  statistics,  therefore,  see  general  reports  of  lake 
custom-houses.    There  are  two  light-houses  on  the  canal  banks. 

Original  estimated  cost  of  work,  1866 / $428,754  00 

Whole  amount  appropriated  from  1866  to  1880,  inclusive 592, 500  00 

Amount  expended .*..- 588,987  62 

Reason  for  excess  of  cost  over  original  estimate :  Modification  of  project  involving 
additional  expenditure.  Probable  additional  sum  required  for  completion  of  work : 
The  canal  is  supposed  to  be  a  completed  work.  Estimated  annual  expenditure  to 
maintain  the  canal,  |5,000. 

Money  statement 

July  1,  1879,  amount  available $3,888  44 

Amount  appropriated  by  act  approved  June  14,  1880 2, 500  00 

16,388  44 

July  1,  1880,  amount  expended  during  fiscal  year 3,764  50 

July  1,  1880,  amount  available 2,628  94 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882 . .     5, 000  00 


G  G  20. 


EXAMINATION  OF  SAINT  JOSEPH  RIVER,  FROM  ITS  MOUTH,  IN  MICH- 
IGAN, TO  ELKHART,  INDIANA,  INCLUDING  CHANNEL  LEADING  UP  TO 
BENTON  HARBOR. 

United  States  Engineer  Office, 

Detroitj  Mich.j  January  14, 1880. 

General  :  Id  obedience  to  telegraphic  instractioiis,  I  have  the  honor 
to  report  the  examination  of  the  Saint  Joseph  Eiver  from  its  moutli  in 
Michigan  to  Elkhart,  Indiana,  including  channel  leading  up  to  Benton 
Harbor.  This  examination  was  intrusted  to  Maj.  S.  M.  Mansfield,  Corps 
of  Engineers,  and  the  field-work  was  completeid  before  I  relieved  him 
temporarily  of  his  duties,  and  consequently  all  report  I  have  to  make 
is  based  upon  examination  of  the  maps  and  profiles  and  the  data  fur- 
nished in  the  elaborate  and  exhaustive  report  of  Mr.  John  A.  Mitchell, 
assistant  engineer,  who  made  the  examination,  under  Major  Mansfield's 
instructions.  For  this  ^reason  I  regret  that  that  officer  has  not  had  the 
opiK)rtunity  to  conclude  by  his  own  report  the  duty  originally  assigned 
him.  Mr.  Mitchell's  report  is  very  full,  and  covers  all  the  ground  con- 
templated in  the  examination,  while  his  estimates,  necessarily  approx- 
imate, are  as  close  as  could  be  expected  under  the  circumstances,  and  are 
probably  not  far  away  from  the  actual  expense  of  the  improvements  he 
projects.  I  therefore  respectfully  forward  it,  remarking  only  that  while  the 
improvement  of  the  river  from  Saint  Joseph  to  Berrien  Springs  and  the 
canal  to  Benton  Harbor  would  probably  be  of  benefit  to  the  limited  local 
commerce,  the  great  expense  incidental  to  any  adequate  and  i)ermanent 
improvement  of  the  river  above  Berrien  Springs  would  in  all  probability 
be  totally  incommensurate  with  the  limited  commerce  which  might  thus 
be  developed,  but  which  does  not  now  exist.  It  is  not  apparent  that  the 
general  commerce  of  the  lakes  would  be  at  all  benefited  by  any  of  these 
projected  improvements,  for  which  closer  and  more  definite  estimates 
should  be  made  of  the  more  careful  local  examinations  before  any  money 
is  appropriated. 

The  nearest  port  of  entry  to  the  region  of  the  survey  is  Grand  Haven,  Mich.,  in  the 
collection  district  of  Michigan.  The  nearest  lights  are  situated  at  Saint  Joseph,  at 
the  month  of  the  river. 

129  E 
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STATEMENT  OF  VESSELS  ENTERED  AND  CLEARED  FROM  JUNE  1,  1877,  TO  JUNE  1,  1878. 

Saint  Joseph, 
Entered : 

Number , •••• 257 

Tonnage 81,294 

Cleared : 

Number - 257 

Tonnage. « 82,55.^ 

Benton  Harbor, 
Entered : 

Number 367 

Toniiage 89,874 

Cleared : 

Number ^ !t71 

Tonnage 91,427 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  Habwood, 

Major  of  Engineers. 

Tlie  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF   MR.  JOHN   A.  MITCIIEJJL,  ASSISTANT  ENGINEER. 

Detroit,  Mich.,  January  12, 1880. 

Sir  :  I  have  the  honor  to  submit  the  folloTcin^  report  of  a  reconnaissance  of  smrvey  of 
the  Saint  Joseph  River  from  Elkhart,  Ind.,  to  Saint  Joseph,  Mich. ;  alsoof  theship-csnal 
from  Saint  Joseph  to  Benton  Harbor.  The  survey  i^as  made  under  order  of  CoL  S. 
M.  Maustield,  dated  August  2, 1879,  and  in  accordance  \rith  verbal  ioBtmotioiisieoeived 
from  him  at  that  time.  Its  object  was  to  determine  if  the  stream  is  capable  ^  being 
made  navigable  between  the  limits  stated,  and  what  improvements  are  neoeMuy  to 
be  made  to  efi'ect  its  free  navigation,  and  the  cost  thereof.  Also,  to  obtain  such 
other  information  as  will  tend  to  show  to  what  extent  the  general  commerce  of  the 
country  will  be  promoted  by  the  work  of  improvement  contemplated. 

In  accordance  with  instnictions,  I  left  Detroit  on  the  2d  day  of  Angust.  At  Ann 
Arbor,  Mich.,  I  procured  the  services  of  Mr.  T.  S.  McCoy  as  assistant.  On  Monday, 
Au|^st  4, 1  left  Ann  Arbor,  and  on  the  eveuing  of  the  same  day  arrived  at  Elkhart; 
the  point  where  it  was  deemed  advisable  to  commence  the  work.    ♦        •        • 

I  was  informed  that  the  river  was  very  low,  the  water  being  from  6  inches  to  1  foot 
below  the  usual  low-water.  I  found  a  daily  fluctuation  of  from  6  to  9  inches  in  the 
height  of  water,  caused  by  the  storage  of  water  at  the  tiams  above  during  the  night 
when  the  mills  were  idle. 

The  weather  durinjg  the  month  engaged  in  the  survey  was  free  from  rain  or  storms, 
and  consequently,  with  the  above  exceptions,  the  stage  of  water  was  very  an&fbim, 
and  my  plats  of  soundings  will  show  the  river  at  its  lowest  and  wont  stage  for 
navigation. 

The  general  course  of  the  river  from  Elkhart  to  South  Bend  is  westerly.  From 
South  Bend  to  Saint  Joseph  it  flows  in  a  northerly  direction.  During  its  whole  extent 
it  is  sinuous  and  winding,  with  many  short  abrupt  bends. 

From  Elkhart  to  Berrien  Springs  it«  bed  m  composed  of  sand,  grave],  and  cobble- 
stones, with  many  large  rocks  or  bowlderH.  From  Berrien  Springs  to  its  mouth  the 
bottom  or.  bed  becomes  more  sandy  an<l  is  more  liable  to  the  iwifting  action  of  the 
water.  .  This  latter  portion  of  the  river  I  find  much  obstructed  by  drm  wood  in  the 
form  of  sunken  saw-logs,  fallen  trees,  &v.  At  points  between  Buchanan  and  Berrien 
Springs  I  iind  the  bottom  a  be<l  coinpostul  of  broken  sandstone  of  sufficient  siae  and 
tenacity  to  withstand  the  action  of  the  curn^nt  and  to  cause  great  obstroetion  in 
the  channel.  The  river  is  comjwsed  alternately  of  pools  and  ripples.  The  latter  being 
in  length  from  100  to  400  feet,  with  a  gfiieral  depth  of  1  foot,  and  having  usually  a 
narrow  and  rapid  chanu(4  of  from  2  to  3  feet  in  d<'pth.  The  bottom  of  the  shoals  in 
all  cases  I  iin<l  to  be  a  mixture  of  co1>bIe-atoiieH  mid  coarse  gravel  and  in  the  instances 
mentioned  above  a  riprap  of  col>l>le  stoni'S  and  broken  Han<lHtone. 

The  rtr>w  of  water  to  first  division  (l)ctweon  Elkhart  and  Berrien  Spring)  is  usually 
ijuite  strong  and  uniform,  <^xreptiiig  at  ripiile.s  where,  it  is  very  nipid  ami  above  doniM 
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where  the  current  is  slow  but  noticeable  and  decided^  No  special  measurements  were 
ti^en  to  determine  the  discharge  of  the  stream.  It,  however,  is  quite  ample  for  all 
purposes  of  canal  nayigation  and  water  power.  I  naye  roughly  estimated  the  dis- 
charge at  Elkhart  in  time  of  low-water  to  oe  1,200  cubic  feet  per  second.  The  fall  of 
the  nver  from  Elkhart  to  within  a  few  miles  of  its  mouth  is  quite  uniform  with  the 
above  exceptions  of  ripples  and  dams  and  is  at  the  rate  of  1.68  feet  per  mile.  The  rise 
of  the  river  in  time  offreshet  is  from  4  to  6  feet.  This  usually  occurs  after  the  June 
rains.  The  river  is  very  sensitive  to  rain  storms,  the  water  at  such  times  rising 
vei^  rapidly  and  going  down  as  quickly.  The  course  of  the  river  is  through  a  valley 
of  m>m  500  to  2,W0  ^t  in  width,  the  banks  or  limits  of  which  are  from  25  to  60 
feet  in  height.  The  banks  of  the  nver  on  one  side  fix>m  25  to  60  feet  in  height  and  on 
the  other  fiom  4  to  10,  and  alternate  from  side  to  side,  high  and  low,  in  accordance 
with  the  position  of  the  stream  in  the  valley,  are  composed  principally  of  coarse  gravel 
and  sand,  or  clay,  and  at  points  between  Buchanan  and  Berrien  Springs  a  riprap  of 
broken  stone  on  one  side  with  a  stiff  clay  on  the  other.  The  country  along  the  nver 
is  well  adapted  to  agricultural  pursuits,  and  tliroughout  the  entire  length  of  stream  is 
bordered  with  farms  under  a  higli  state  of  cultivation.  At  Elkhart,  Misnawaka,  South 
Bend,  and  Niles,  I  find  the  river  obstructed  by  dan^s^  the  dams,  however,  affording  an 
excellent  and  never  failing  water  power,  and  reiidenug  the  above  localities  noted  for 
their  maniiiaoturiug  capacity  and  interests.  At  these  dams  I  find  no  provision  made 
in  the  shape  of  locks  to  pass  vessels  desirous  of  navigating  the  river.  Should  it  be 
found  expedient  to  improve  the  river  for  navigation  the  locations  of  the  dams  are  such 
that  locks  can  rea<lily  be  built  in  connection  with  theni,  without  materially  injpairing 
the  usefulness  of  the  dams  as  sourcos  of  power  for  manufacturing  purposes. 

The  following  from  Turner's  Gazetteer  of  the  Saint  Joseph  Valley  may  be  of  interest 
in  this  connection : 

"The  Saint  Joseph  takes  its  rise  in  a  small  lake  called  Ba w  Beese,  in  Hillsdale  County, 
Michigan,  near  the  county  seat,  and  runs  thence  northwest  into  Calhoun  Coimty. 
Near  Tekoiiaha  it  makes  an  abrupt  bend,  and  its  general  course  thence  to  South  Bend 
is  southwesterly.    From  South  Bend  to  Lake  Michigan  it  runs  nearly  north.     Froui 
its  head  to  its  mouth  the  river  fiows  through  a  rich,  level,  and  well-cultivated  country,^ 
•nd  neither  upon  or  near  any  of  its  numerous  tributai'ies  can  be  found  a  mountain,. 
nor  many  elevations  that  aspire  to  the  dignity  of  hills.     The  face  of  the  valley  is 
^undulating,  sometimes  quite  rolling,  but  everywhere  well  adapted  to  purposes  of 
husbandry.    The  landscaxie  is  beautified  by  many  small  lakes  and  brooklets,  and  occa- 
sionally unimportant  marshes  are  found ;  but  these  Last  are  fast  disappearing  under  a 
uniform  and  general  system  of  drainage. 

"The  source  of  the  river  is  on  the  ridge  dividing  the  waters  of  Lake  Erie  from  those 
•of  Lake  Michigan,  and  which  is,  perhaps,  the  highest  point  of  land  on  the  peninsula^ 
The  descent  from  Hillsdale  to  Lake  Michigan  is  gradual,  but  constant  and  considerable^ 
so  that  the  Saint  Joseph,  although  flowing  though  a  remarkably  level  country,  has 
at  almost  every  point  a  rapid  current.  Bemg  fed  largely  from  springs  and  lakes,  it  is 
not  subject  to  rapid  and  excessive  rises,  nor  to  inconveniently  low  stages  of  water. 
Inundations  are  infrequent  and  unimportant.  Its  chief  tribut-aries  are  the  Cold  water, 
Fawn,  Pigeon,  Little  Elkhart,  Elkhart,  Dowagiac,  and  Paw  Paw  rivers,  all  of  which 
are  valuaule  mill  streams. 

**  Unlike  all  mountain  stteams,  the  Saint  Joseph,  instead  of  decreasing  in  its  volume 
as  the  surrounding  country  is  cleared  and  improved,  has  exhibited  a  very  decided 
increase.  This  is  caused  by  the  drainage  of  marshes  and  low  lands,  thus  bringing 
into  the  current  of  the  river  a  large  quantity  of  water  which  was  heretofore  spread 
over  a  vast  area  and  there  been  left  to  evaporate,  to  the  detriment  of  health,  and  to  • 
the  general  damage  and  discomfort  of  the  country. 

**This  accretion  is  constantly  going  on,  and  for  many  years  must  add  very  materially 
to  the  volume  of  the  stream.  A  steamboat  called  the  Schuyler  Colfax,  of  about  20(y 
tons  burthen,  is  now,  1866,  plying  regularly  between  South  Bend  and  the  mouth  of  th«« 
river,  meeting  with  little  or  no  obstruction,  even  at  the  present  low  statfe  of  water 

For  years  much  of  the  commerce  of  this  valley  was  carried  on  by  steam  and  keel 
boats  quite  successfully.  It  now  only  requires  a  comparatively  small  outlay  of  means 
to  complete  slackwater  navigation  as  far  up  as  Three  Elvers,  in  Michigan 

'A  few  h  cks  and  dams  only  are  needed  to  perfect  the  navigation  for  steamers  of  300 
tons  burthen.  Such  an  improvement  would  be  highly  advantageous  to  those  whose 
business  involves  the  moving  of  heavy  and  bulky  fireight." 

Upon  the  portions  of  the  river  examined  I  find  thirteen  bridges,  two  of  which  are 
railzoad  bridges,  and  the  remainder  used  for  highway  purposes.  Their  elevation  above 
low-water  is  shown  on  my  profile  of  river.  Undex  any  system  of  improvement  four 
oithem,  one  a  railroad  bridge,  must  either  be  remavecl  or  raised  to  a  greater  or  less 
extent,  to  permit  the  passage  of  steamboats. 

The  Saint  Joseph  Eiver,  to  a  certain  extent,  is  navigable.    For  nianv  years  steam 
lioats  and  other  craft  daily  pUed  between  the  towns  and  villages.    The  commercial 
importance  of  the  stream,  however,  has  rapidly  decreased  since  the  construction  of 
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railroads,  whicli  now  nm  along  its  banks  and  tap  all  the  important  sliipping  points. 
The  inhabitants  along  it«  banks,  who  are  interested,  have  se^ningly  deemed  Its  vftlae 
as  a  navigable  stream  of  so  little  importance  as  compared  with  its  value  as  a  sooice 
of  hydraulic  power,  that  they  have  submitted  to  the  constraction  of  nomerous  dams 
in  which  no  provision  has  been  made  by  locks  for  the  passage  of  vessels. 

The  navigation  of  the  river  at  present  is  confined  to  that  portion  of  the  river  be- 
tween Saint  Jo8ei)h  and  Berrien  Springs,  a  distance  by  land  of  15  miles,  and  by  river 
of  25;  also  tri]>s  to  Buchanan  and  mles,  when  the  depth  of  water  is  such  as  to 
permit  the  passage  of  boats  to  those  points.  At  present,  there  are  only  two  boats  on 
this  portion  of  the  river  doing  a  regular  business.  The  smaller  of  these  boats,  the 
Republic,  is  engaged  in  the  wood  trade.  She  is  a  small  stem-wheel  canal-boat,  of 
about  75  tons  burthen,  and  draws  when  loaded  about  2  feet  of  water.  The  other,  the 
May  Graham,  a  side- wheel  steamer  of  96  tons  burthen,  makes  reenlar  trips  from  Saint 
Joseph  to  Berrien  Springs ;  she  draws  when  loaded  from  20  to  30  inches  of  water,  and 
seems  to  bo  of  ample  capacity  to  do  the  business  of  the  river  at  present.^  During  the 
low  stages  of  water  she  meets  with  many  obstructions,  and  at  times  is  obliged  to 
discontinue  the  navigation  over  a  portion  of  this  route.  The  following  estimate  of 
the  business  done  on  the  river  between  Saint  Joseph  and  Berrien  Springs,  in  the  year 
1878,  was  furnished  me  by  Mr.  James  Brooks,  master  and  owner  of  the  steamboat  May 
Graham.  It  is  x)robably  as  fair  and  correct  an  estimate  as  can  be  had,  from  the  nature 
of  tlic  business. 

Freight  down  stream  to  Saint  Jbsopli : 

3, 000  cords  4-foot  wood. 
500  cords  stave  bolts. 
300  to  500  cords  bass-wood. 
300, 000  feet  hard  wood. 

3, 000  to  5,000  railroad  ties. 
35, 000  crates  and  baskets  of  fruit. 

Also  a  large  amount  of  apples  and  grain,  not  estimated. 

It  is  impossible  to  estimate  the  freight  up  stream,  for  Berrien  Springs  and  other 
landings.  It  consists  of  general  supplies  of  all  kinds,  lime,  salt,  farming  implements, 
and  about  300,000  feet  of  pine  lumber  for  building  purposes. 

The  tonnage  of  the  river  during  the  year  1878  is  as  follows : 

The  steamboat  May  Graham,  of  96  tons  burthen,  employs  six  men,  and  makes  abont 
160  round  trips  during  the  season  of  navigation. 

The  BepubliCy  of  75  tons  burthen,  emjiloys  the  same  number  of  men,  and  makes 
about  the  same  number  of  trips,  ller  trips  are  mostly  on  the  lower  14  miles  of  the 
river. 

My  instructions  required  of  me  an  examination  of  the  stream,  for  the  purpose  of  de- 
termining if  it  is  capable  of  being  made  navigable,  and  the  cost  of  such  improvementB 
as  are  deemed  necessary  to  make  free  navigation.  Assuming,  therefore,  fbr  the  pres- 
ent, that  the  navigation  of  the  stream  is  exx)e<lient  and  desirable,  I  will  proceed  at 
once  to  the  consideration  of  such  improvements  as  in  my  judgment  seem  to  be  neces- 
sarj*  to  accomplish  the  desired  results. 

In  this  report  I  offer  no  solution  to  the  many  problems  which  are  presented,  giving 
only  general  results.  The  first  question  that  presents  itself  is  as  to  tne  depth  ofwater 
required.  In  my  letter  of  instructions  no  suggestions  were  given  me  on  this  question, 
for  upon  the  existing  facts  as  found  by  my  examination,  the  necessary  depth  of  water 
should  depend.  In  other  words,  upon  the  amount  of  business  to  be  earned  on  will 
depend  the  depth  of  water  to  be  prepared,  and  we  find  on  the  other  "hand  in  this  in- 
stance that  upon  the  amount  of  water  made  available  probably  will  depend  the 
amount  of  business.  From  an  examination  of  my  maps  it  may  be  seen  that  in  the 
worst  stage  ef  water  a  depth  of  no  less  than  16  inches  may  be  relied  upon.  If  with 
this  deptn  of  water  navigation  should  practically  cease  on  a  greater  ]K>rtion  of  the' 
.stream,  and  entirely  cease  on  that  portion  accessible  to  railroads,  it  is  evident  that  to 
revive  the  river  business,  a  depth  of  water  far  exceeding  this  must  be  prepared  and 
maintained. 

The  navigation  of  the  river  between  the  limits  of  survey  might  be  considerably 
improved  for  such  boats  as  are  now  used  on  the  last  20  miles,  by  outtinff  alnioes 
through  the  shoals  from  30  to  50  feet  wide,  and  from  2  to  3  feet  in  depth.  This, 
with  a  judicious  use  of  wing  walls  or  dams  to  contract  the  width  of  the  stream  ai 
}>laces,  would  probably  give  a  depth  of  water  of  from  2  to  3  feet.  I,  however,  con- 
sid(T  this  method  very  unreliable,  and  in  the  present  case  not  desirable  except  on  that 
portion  of  the  stream  between  Saint  Joseph  and  Berrien  Springs,  w^here  a  slight  im- 
provement would  give  ample  depth  for  all  present  purposes.  The  cost  of  improving 
this  portion  of  the  river  by  the  foregoing  method  1  have  estimated  at  |I1,3Q0.  The 
extent  to  which  this  method  would  improve  that  portion  of  the  river  above  Berrien 
Springs  is  very  uncertain.  The  fall  of  river  for  the  depth  of  water  is  very  great,  and 
by  the  coutractitm  of  the  channel  or  the  removal  of  bars  at  one  point,  it  is  highly 
probable  that  obstructions  fully  as  great  would  be  developed  at  otner  points.    I^nd 
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on  the  river  several  places  where  this  method  has  been  tried,  and  in  every  instance 
the  river  at  these  points  is  in  a  very  bad  condition.  Also  the  location  of  the  river, 
except  that  portion  between  Berrien  Springs  and  Saint  Joseph,  is  such  in  regard  to 
railroads,  that  in  order  to  insure  a  business  of  any  importance  on  the  river,  its  navi- 
gation.must  be  made  uniform  and  reliable  and  not  depending  upon  or  subject  to  the 
accidents  of  flood  or  freshet.    My  estimates  by  the  foregoing  method  are  as  follows : 

From  Saint  Joseph  to  Berrien  Springs, 


^ 


Wing-dams,  2,200  linear  feet,  at  $3 $6,600  00 

Excavation,  14,000  cubic  yards,  at  30  cents 4,200  09 

Drift-wood,  snags,  &c.,  removing 500  00 

Total 11,300  00 

Berrien  Springs  to  Buchanan, 

Wing-dams,  1,650  linear  feet,  at  $3 $4,950  00 

Excavation,  20,000  cubic  yards,  at  30  cents 6,000  00 

Kemoving  or  elevating  bridge 1,000  00 

Total , , 11,950  00 

Buchanan  to  Niles. 

Wing-dams,  1,000  linear  feet,  at  $3 $3,000  00 

Excavation,  1,296  cubic  yards,  at  30  cents 388  80 

Total 3,388  80 

Xiles  to  South  Bend, 

Locks,  1,  35  feet  wide  by  140  feet  long $15,000  00 

Wing-daips,  400  linear  feet,  at  $3 1,200  00 

Excavation,  3,703  cubic  yards,  at  30  cents 1,110  90 

Raising  or  removing  one  bridge 500  00 

Total : 17,810  90 

South  Bend  to  Mishawaka, 

Looks,  1  at  South  Bend $15,000  00 

Raising  bridges 2,000  00 

Excavation,  300  cubic  yards,  at  30  cents 90  00 

Stone  and  drift-wood,  removing 200  00 

Total 17,290  00 

Mishawaka  to  Elkhart, 

Locks,  1  at  Mishawaka .' $15,000  00 

Wing-dams,  1,600  feet,  at  $3 48,000  00 

Excavation,  10,000  cubic  yards,  at  30  cents 3,000  00 

Elevating  and  removing  bridges 500  00 

Total .*.     23,300  00 

Making,  in  all,  $85,039.70.  to  which  should  bft  added  engineering  expenses  of  10  per 
cent.,  making  the  estimated  cost  by  this  method  $93,543.£^. 

I  consider  that  in  any  improvement  of  this  kind,  where  the  commerce  by  river  may 
be  said  to  be  prospective  and  depending  upon  such  improvement,  that  the  system 
adopted  should  be  one  that  will  be  permanent,  and  the  depth  of  water  proposed  sliould 
at  least  coincide  with  the  usual  river  navigation,  and  boats  for  its  navigation  should 
be  prepared  for  that  special  purpose. 
'in  mv  estimation,  slack  water  navigation  presents  the  only  solution  to  this  problem. 

The  following  estimates  of  the  cost  of  making  a  depth  of  4 'feet  by  means  of  locks 
and  dams  is  presented.  It  is  only  approximate,  and  will  be  of  value  only  so  far  as  it 
shows  the  probable  cost  of  such  an  undertaking.  In  order  to  make  estimates  of  any 
Tslney  special  surveys  must  be  made  at  the  locations  of  the  several  locks  and  dams  as 
determined  by  my  profile  of  the  river.  In  this  estimate  no  account  is  had  of  the  land 
necessary  to  be  purchased  for  the  work,  nor  for  damages  caused  by  the  flooding  of  laud 
ex  otherwise: 
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ESTIMATES  OF  COST  OF  IMPROVING  THE  RIOTER  BY  MEANS  OF  LOCKS  AND  DAMS. 

Dams,  8,  uot  counting  those  alroady  built,  at  $30,000 1*340, 600 

Raising  8outli  Beml  Dam  3  feet 3,000 

Raising  Mishawaka  Dam  3  feet 3,060 

Raising  bridges •• 4,000 

Locks,  11,  at  *20,000  each 220,000 

Excavating  355,542  cubic  yards  earth,  at  30  cents 106, 665 

Contingencies  and  engineering 57,666 

Making  a  total  of 634,331 

The  works  when  completed  would  probably  not  be  self-sustaining,  and  would  require 
large  appropriations  each  year  for  lock-keepers  and  other  expenses. 

]  found  a  great  diversity  of  opinion  amon^  the  residents  along  the  river  as  to  the 
necessity  or  advisability  of  improving  the  river  for  navigation.  From  Nilos  to  Elk- 
hart the  country  is  so  thoroughly  cut  up  and  supplied  with  railroads  that  it  cannot  be 
considered  a  necessity;  while,  on  the  other  hand,  competition  in  freight  of  all  kinds 
to  be  moved  to  and  from  the  above  localities  would  make  the  improvement  seem  de- 
sirable. »om  Niles  to  Saint  Joseph  we  find  a  large  tract  of  country  depending,  in  a 
measure,  upon  the  river  as  a  highway  for  its  grain,  fruits,  and  timber  to  market,  and 
farming  implements  and  supplies  of  all  kinds  in  return.  An  Appropriation  of  even 
$10,000,  expended  on  that  portion  of  river  between  Berrien  Springs  and  Saint  Joseph, 
would  be  of  great  benefit  to  that  section.  Taken  as  a  whole,  I  find  the  section  of  coun- 
try through  which  the  Saint  Joseph  River  runs  to  have  no  widely-extended  wants  to 
be  supplied.  The  river  is  not,  and  the  proposed  improvement  would  not  make  it,  a 
trunk-line  for  freight  or  commerce.  The  improvement  would  depend  mostly  on  local 
traffic  to  sustain  it,  and  I  am  of  the  opinion  that  it  would  become  entirely  inopera- 
tive for  the  want  of  such  trafiic. 

SAINT  JOSEPH   AND  BENTON  UARIJOR  SIUP-CANAL. 

The  survey  of  the  channel  leading  from  Saint  Joseph  to  Benton  Harbor,  a  distance 
of  4,800  feet,  is  made  a  part  of  this  report. 

The  survey,  location  of  canal,  and  plat  of  sounding  are  fully  shown  on  the  aooom- 
panying  maps.  The  work  of  constructing  this  canal  or  slip  was  cpmmenoed  about  the 
year  1800  as  a  private  enteri)rise.  The  work  was  only  partially  completed  at  that 
time,  and  until  1870  was  in  a  very  useless  and  unfinished  state.  In  that  year  the 
work  received  aid  to  the  extent  of  $15,000  from  the  town  of  Benton.  With  this  ap- 
propriation the  work  was  placed  in  its  present  condition,  with  the  exception  of  a  wing* 
dam  at  its  junction  with  the  Saint  Joseph  River. 

In  the  year  1875,  under  an  appropriation  from  tlie  general  government,  the  smn  of 
$9,046.24  w^as  expended  in  buiUUng  a  wing-dam  in  the  Saint  Joseph  River  at  the  moiath 
of  the  canal.  This  work  was  built  for  the  purpose  of  improving  the  harbor  at  Saint 
Joseph  as  well  as  to  deepen  the  water  at  the  mouth  of  the  can{J.  In  the  year  1879 
the  lec^islnture  of  the  State  of  Michigan  passed  an  act  making  the  waters  of  this  canal 
a  public  highway  forever  for  the  citizens  of  the  United  States  and  subject  to  the  laws 
governing  public  navigable  waters. 

The  canal  has  always  been  free  to  navigation. 

At  the  commencement  of  the  work  a  cheap  pile  revetment  was  built  and  now  exists 
as  a  protection  to  the  south  bank  of  the  canal.  It  is  now  fast  going  to  decay.  No 
works  of  any  kind  exist  for  the  protection  of  the  north  bank  of  the  canal,  which,  from 
the  nature  of  its  soil,  is  constantly  being  washed  away  and  into  the  canal.  The  canal 
at  present  is  about  100  feet  in  width,  and  will  permit  the  passage  of  vessels  drawing 
8  feet  of  water.  ^ 

To  successfully  carry  on  the  commerce  at  Benton  IL'U'bor  a  depth  of  at  least  12  feci 
is  re<juired. 

To  complete  the  canal  to  this  depth  would  require  the  excavation  of  56,889 

cubic  yards,  at  15  cents  per  yard «.  92, 844  45 

Contingencies 400  00 

Making  a  total  of 3,944  46" 

The  tonnage  at  Benton  Harbor  for  the  year  1878  is  as  follows : 

Tons.  lUB* 

Propellers 90,776        4,408 

Vessels 3,355  894 

Total 94,131       4,696 


APPENDIX   GG.  2055 

The  tonnage  at  Saint  Jo8ei)li  for  same  year  was : 

Arrived: 

Number , 287 

Tons 101,534 

Men 4,714 

Cleared: 

Number 285 

Tons 100,844 

Men 4,710 

This  does  not  take  into  account  vessels  arriving  at  these  port«  from  other  jwrts  in 
the  same  collection  district.  This  trade  is  a  very  large  one,  and  would  greatly  in- 
crease the  numbers  above  given. 

Very  respectfully,  your  obedient  servant, 

John  A.  Mitchell, 

'Assistant  Engineer. 
Miy.  F.  Harwood, 

Corps  of  Engineers,  U.  S.  A. 


G  G  21. 

survey  for  a  breakwater  at  mackinac,  michigan. 

United  States  Engineer  Office, 

Detroit^  Mich.j  Ja/nuary  19, 1880, 

General  :  la  accordance  with  your  instructions  of  April  25, 1879, 1 
have  the  honor  to  submit  my  report  of  a  survey  for  a. breakwater  at 
Mackinac,  Mich.,  provided  for  by  act  of  Congress  approved  March  3, 
1879. 

By  correspondence  with  interested  persons  I  first  ascertained  that 
this  survey  was  asked  for,  having  in  view  the  protection  of  ttie  anchor- 
age and  wharves  in  front  of  the  town  of  Mackinac,  on  the  island  of  the 
same  name.  It  was  claimed  that  the  interests  of  commerce  at  this 
point  were  impaired  from  two  sources — first,  the  denudation  of  Biddle 
and  Mission  Points  by  the  waves  and  stormy  weather,  thereby  en- 
croaching upon  the  anchorage  with  deposits  of  sand  and  ^*avel  washed 
from  these  points ;  secondly,  as  a  result  of  the  denudation  of  these 
points,  an  increasing  exposure  of  the  existing  wharves  in  stormy  weather, 
making  it  difficult,  and  sometimes  impossible,  for  vessels  to  make  their 
landings  until  the  storm  had  subsided.  Upon  examination,  I  found 
that  the  first  evil  complained  of  was  an  accomplished 'fact,  both  points 
having  been  completely  stripped  of  all  sand  and  gravel  exposed  to  the 
wash  of  the  waves,  and  as  a  result  the  shoals  indicated  on  the  map 
herewith  submitted  have  formed.  These  shoals,  when  properly  buoyed, 
are,  however,  no  material  obstacle  to  navigation,  there  being  sufficient 
depth  of  water  over  the  heads  of  them  to  float  vessels  of  the  heaviest 
draught  known  on  the  great  lakes,  with  ample  channel- way  also  between 
Mac^nac  and  Bound  Islands,  and  it  is  probable  that  the. slight  annual 
increment  to  these  shoals  might  go  on  for  many  years  without  interfer- 
ing with  navigation  more  than  at  present,  until  finally  the  shore-line 
woold  wash  down  to  an  easy  curve  and  the  shoaling  cease,  still  leaving 
sufficient  water  for  vessels  of  ordinary  draught  to  approach  the  village 
wharves.  Such  a  result,  however,  would  prove  of  serious  detriment  to 
the  interests  of  navigation  on  another  account,  and  that  the  increase  of 
the  evil  already  existing,  viz,  the  exposure  of  the  landing  to  the  waves 
in  stormy  weather,  resulting  from  the  gradual  washing  away  of  both 
points.    Local  history  has  it  that  where  there  are  several  feet  of  water 
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off  Biddle  Point,  as  it  now  exists,  not  many  years  ago  trees  stood,  and 
a  fine  level  plateau  existed,  upon  which  the  garrison  of  Fort  Mackinac 
was  accustomed  to  parade  in  fine  weather. 

By  reference  to  the  extract  from  the  Lake  Survey  Chart,  which  appears 
upon  the  map  herewith  forwarded,  it  will  be  seen  that  the  waves  from 
Lake  Michigan  rushing  in  from  the  westward,  and  which  were  formerly 
shut  out  by  Biddle  Point  acting  as  a  breakwater,  now  have  a  clear 
sweep,  rolling  around  the  point  to  the  Mackinac  wharves ;  and  the  same 
can  be  said  of  waves  from  the  eastward,  which  have  a  long  course  dear 
across  the  head  of  Lake  Huron,  and.  Mission  Point  forming  no  material 
obstacle,  drive  with  great  fury  directly  upon  the  Mackinac  beach  at  the 
town  front.  Under  such  circumstances,  vessels  will  not  attempt  to  land, 
neither,  when  the  gale  is  very  severe,  do  they  even  dare  to  let  go  anchor, 
but,  passing  the  harbor  by,  seek  shelter  undel*  the  lee  of  the  idands  else- 
where. As,  during  the  season  of  navigation,  Mackinac  is  a  regular  port 
of  resort  for  passenger  steamers  plying  between  Lakes  MicMgan  and 
Superior,  and  is  visited  by  large  numbers  of  tourists  and  pleasure  seekers, 
tiie  want  of  a  snug  harbor  is  a  great  inconvenience  to  the  x^assenger 
traf&c,  as  well  as  a  detriment  to  the  interests  of  the  numerous  passen- 
ger lines  which  touch  at  the  island,  as  they  never  are  certain  when  they 
can  land  their  passengers  without  the  material  delay  prejudicial  to  their 
freight  interests  at  eiSier  terminus  of  their  route.  It  is,  therefore,  de- 
cid^y  to  the  interest  of  this  branch  of  commerce  that  a  harbor  should 
be  formed  at  this  point,  which  shall  be  readily  accessible  in  all  weathers, 
and  secure  for  landing  at  the  wharves  within  its  limits,  no  matter  how 
heavy  a  gale  of  wind  may  be  blowing  outside.  To  secure  such  a  snug 
harbor,  the  obvious  method  would  be  to  run  out  converging  piers  from 
Biddle  and  Mission  Points,  leaving  between  their  respective  heads  just 
suf&cient  channel  way  for  vessels  to  pass  commodiously  in  all  weathers. 
Such  a  project  is,  however,  defeated  by  the  peculiar  hydrography  off 
Mission  Pomt,  a  deep  hole  existing  there  in  the  middle  of  whidi  60  feet 
soundings  were  found  and  no  bottom.  This  hole,  which  is  probably 
the  remnant  of  what  was  the  ruling  depth  of  the  harbor  before  Biddle 
and  Mission  Points  were  denuded,  forms  an  effective  barrier  to  the  ex- 
tension of  a  pier  from  Mission  Point  beyond  the  crest  of  its  bank^  and 
similarly  a  converging  pier  from  Biddle  Point  would  be  headed  oflE'^at  a 
distance  of  about  1,000  feet  from  the  Mission  Poiut  pier-head,  and  hence 
be  no  more  effective  in  securing  a  snug  harbor  than  a  shorter  pier  run 
at  nearly  right  angles  to  the  direction  of  the  greatest  waves.  It  is  ob- 
vious that  in  each  case  a  pier  so  run  will  cover  the  greatest  area  of  an- 
chorage in  i)roportion  to  its  length.  I  have  so  projected  a  pier  at  Biddle 
Point  on  the  map  accompanying  this  report. 

The  direction  and  length  of  a  pier  at  Mission  Point  are  determined 
by  the  peculiar  conformation  of  the  bottom,  as  shown  on  tiie  chart. 
Fortunately,  excepting  as  to  length,  it  is  all  tliat  can  be  desired,  while 
without  going  into  too  deep  water  the  Biddle  Point  pier  as  projected 
will  cover  all  the  area  between  it  and  the  Mission  Point  pier  from  direct 
exposure  to  the  waves  attacking  from  the  direction  of  Biddle  Point.  I 
therefore  propose,  as  the  improvement  proper  to  be  made  at  Mackinac 
Island  for  the  protection  of  its  harbor,  two  piers  putting  out  severally 
from  Biddle  and  Mission  Points,  the  direction  of  each  to  be  nearly  at 
right  angles  to  the  direction  of  attack  of  prevailing  heaviest  waves,  and 
each  to  terminate  in  a  pier-head  40  feet  square,  standing  in  24  feet 
soundings,  which  is  the  sounding  at  the  crest  of  the  hole  off  Mission 
Point.  As  with  the  limited  time  and  appliances  at  my  disposal  it  was 
necessary-  to  take  soundings  by  time  intervals  as  determined  by  the 
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watch,  owing  to  irregularity  in  stroke  of  oar  the  position  of  curves  of 
soundings  must  be  necessarily  approximate,  and,  consequently,  the 
lengths  of  the  proposed  piers  as  projected  on  the  map  are  also  approxi- 
mate. It  is  safe  to  say,  however,  that  the  Biddle  Point  pier  should  be 
finom  1,200  to  1,500  feet  long,  and  the  Mission  Pomt  pier  from  800  to 
1,000  feet,  the  location  of  its  head  being  positively  determined  by  the 
crest  of  the  declivity  ahead  of  it. 

Owing  to  the  character  of  the  foundation,  the  gradual  slope  of  the 
bank,  and  the  peculiar  impact  to  which  the  piers  mil  be  subjected  from 
the  short,  high,  and  rapidly  propelled  waves  attacking  them  and  deliver- 
ing a  series  of  blows  rather  than  thrusts,  the  ordinary  method  of  pier 
construction  will  not  be  advisable  at  this  locality.  The  bottom  being  of 
loose  stone,  gravel,  and  bowlders,  the  slope  gradual,  and  the  waves  vio- 
lent and  percussive,  in  my  opinion  a  vertical  face  should  not  beopx)osed 
to  their  impact,  but  they  should  be  received  upon  the  slope  of  a  pier 
having  a  base  broad  in  proportion  to  its  height,  thus  obtaining  a  good 
hold  on  the  unstable  foundation  while  breaking  the  force  of  the  shock 
of  the  wave  at  the  water-line.  The  Biddle  Point  pier  will  need  to  have 
both  faces  a  slope  above  water,  as  otherwise,  when  the  waves  come  from 
the  eastward,  rolling  past  the  Mission  Point  pier,  should  they  meet  a 
vertical  face  at  the  Biddle  Point  pier,  a  troublesome  reflex  wave  would 
be  thrown  back  upon  the  Mackinac  wharves.  The  Mission  Point  pier 
might  have  the  inner  face  vertical,  but  as  there  would  be  little  economy 
in  it  I  should  propose  for  both  piers  a  rectangular  cross-section  up  U> 
the  water-line,  and  a  trapezoidal  cross-section  in  superstructure.  A 
uniform  base  of  30  feet  width  is,  in  my  opinion,  necessary  to  secure  the 
pier  fit)m  shifting  its  base  while  in  process  of  construction,  and  to  insure 
adequate  weight  of  stone  in  the  trapezoidal  area.  Piers  of  the  shape 
and  construction  I  propose  would  cost  at  these  sites  about  $50  per  linear 
foot,  or,  for  the  Biddle  Point  pier,  from  $60,000  to  $75,000,  and  for  the 
Mission  Point  pier  from  $40,000  to  $50,000. 

By  aid  of  an  appropriation  of  $125,000  both  works  could  be  completed 
in  one  season. 

Mackinac  Harbor  is  located  in  the  Michigan  coUection  district,  Michigan.  The 
nearest  port  of  entry  is  Grand  Haven,  Mich.  It  is  aboat  equidistant  from  Cheboygan 
and  Saint  Helena  light-houses,  and  Fort  Mackinac  is  on  the  hiU  above  the  harbor. 

The  amount  of  revenue  collected  at  Grand  Haven  has  no  relation 
whatever  to  this  improvement,  but  further  commercial  statistics  are 
contained  in  the  letter  of  Mr.  James  Danhof,  deputy  collector  of  cus- 
toms, Grand  Haven,  Mich.,  hereto  appended. 

•  •••••• 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  Harw^ood, 
Major  of  Engineers. 
The  Chief  of  Engineeiis,  U.  S.  A. 


COMMERCIAL  STATISTICS. 
1. 

CusTOM-HouSE,  GRA9n>  Haven,  Mich., 

(Mteotor'a  Ofice,  January  9,  1880. 

Dkar  Sir  :  In  reply  to  yoors  of  the  30th  nltimo,  I  respectftdly  inform  you  that 
TOOT  letter  has  heen  referred  to  Mr.  James  Lasley,  deputy  coUeotor  of  customs  at 
Mackinac,  Mich.,  for  the  reason  that  we  have  not  the  data  necessary  to  give  the 
informatiou  yon  required. 
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The  condition  of  ice  in  the  Straits  is  sucb  that  coirespondenoe  is  nuiterliilly  impaired 
and  v>e  get  no  answer.    As  soon  as  we  do  get  an  answer  we  will  forward  it  to  yon. 

The  collections  at  Mackinao  dnrinorthe  past  year  were  I453.3&. 

It  appears  by  the  records  of  this  omce  that  the  total  numbw  of  anivalB  and  clear- 
ances, with  the  aggregate  tonnage,  dnring  the  past  season,  is  as  follows : 

Arrivals: 

Number 128 

Tonnage 62,379 

Clearances : 

Number : 128 

Tonnage €2,379 

Tliis  is  too  small,  as  a  large  nnmber  of  vessels  go  in  and  out  at  Maokinao  bnt  do 
not  report  or  clear,  and  consequently  do  not  appear  on  our  records,  as  was  stated  by 
>{r.  Stephenson  in  his  letter  to  you  several  days  ago. 
V  ery  respectfully, 

JA8.  J.  DaKHOF, 

Deputy  Collector  of  CfueUm*, 
Maj.  F.  Harwood, 

Corpe  of  Engineers^  U,  S,  A. 


2. 

Custom -House,  Grand  Rapids,  Mich., 

Colleeto^a  Office,  JanuatTf  26,  1960. 

Sir  :  In  reply  to  your  letter  of  December  24, 1  have  the  honor  to  submit  a  letter  and 
statement  from  James  Lasley,  deputy  collector  at  Mackinao,  stating  the  neeesidties 
for  protection  to  the  anchora^  at  Mackinac. 

I  observe  that  he  did  not  give  the  tonnage  of  each  steamer  constituting  the  several 
lines,  as  requested.    They  are  as  follows : 

Cityof  Duluth 1,110.18 

City  of  Fremont ^.. 705.75 

J.  L.  Hurd 759.88 

Peerless 1,199.50 

Nyack 1,257.35 

Saint  Louis 965.27 

Badger  State ^ 1,115.58 

Idaho '. 1,U0.97 

Onoida 1,070.50 

Fountain  City 969.56 

Canisteo 666i.07 

Toledo 792.25 

City  of  New  York : ^...      416.71 

Cityof  Concord i 440.99 

Oswegatchie '. 436.55 

Cbamplain 437.92 

Nashua 44a59 

Garden  City 436,76 

MUwaukee 419.11 

City  of  Toledo 413.27 

A.  C.  Van  Raath i7&63 

City  of  GrandRapids 335.30 

Philadelphia 1,463  60 

Egypt 1,429.78 

I  do  not  find  the  Blanchard  on  our  list,  and  am  unable  to  give  her  tonnage. 
Respectfully, 

J.  A.  Stepiienson, 

Deputy  Collector, 
Maj.  F.  Harwood, 

Corpe  of  En^fineerBj  U,  S.  J. 
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3. 

Custom- House,  Mackinac,  *Mich., 

Collectar'8  Office,  JaHudry  10,  1880:    ' 

Sir  :  Concerning  tho  amonnt  of  commerce  that  wonid  be  benefited  by  breakwaters 
at  this  harbor,  I  would  respectfully  observe  that  it  would  certainly  be  a  great  benefit 
to  all  the  tonnage  fiN>m  Buffalo  to  Chicago  and  Chicago  and  Lake  Superior  for  shelter, 
b  usiuess  for  coaling,  this  being  a  coaling  station.  The  trade  of  the  Island  is  consid- 
•crable,  and  the  nearest  estimate  I  was  capable  to  gather  in  reference  to  the  trade  of 
the  Island,  viz :  Imports,  say  $300,000 ;  exports,  about  $90,000.  All  supplies  for  the 
military  post  are  received  at  this  port ;  for  a  portion  of  the  season  of  navigation  this 
IS  the  terminus  of  the  Grand  Rapids  ana  Indiana  Bailroad,  the  connection  l^ing  made 
by  daily  boat  to  Petoskey.  The  passeneer-list  of  steamers  arriving  here  during  each 
season  is  very  large,  including  peoples  from  nearly  every  State,  who  visit  the  Island 
for  health  and  recreation.  The  Island  has  for  years  been  a  favorite  resort  for  invalids 
and  tourists,  and  is  rapidly  gaining  in  popularity. 

Concerning  the  necessity  of  protecting  tne  harbor,  I  would  observe  that  the  first  and 
great  benefit  would  bo  the  protection  of  our  lake  marine,  nearly  all  the  large  passenger 
steamers  on  the  lakes  calling  here  regularly,  besides  many  transient  ones  and  numer- 
ous tugs,  sailing  crafk,  &c.  Many  more  would  come  in  for  shelter  if  there  was  proper 
protection.  The  second  principal  benefit  would  be  the  protection  of  public  and  private 
property  bordering  upon  the  harbor,  public  wharves,  streets,  &c.,  which  are  much 
exposed  by  action  of  the  waters ;  a  breakwater  on  either  point  of  the  harbor  would 
also  be  of  great  benefit  to  the  government  in  protecting  the  water-front  of  Fort  Mack- 
inac, which  comprises  nearly  one- third  of  the  water-front  of  the  harbor.  An  appro- 
priation can  be  asked  for  several  reasons :  the  first  would  be  for  reasons  already  set 
fordi ;  the  second  would  be  that  the  port  arrivals  and  clearances  of  large  steamers 
are  larger  than  many  ports  in  Michigan.  This  being,  with  one  exception,  the  oldest 
port  of  entiy  on  Lases  Michigan,  Huron,  or  Superior,  and  never  having  asked  or  re- 
ceived a  dollar  from  the  government  for  harbor  improvements  or  protection,  it  would 
seem  that  the  appropriation  for  protection  of  this  harbor  now  asked  for  shoula  be  made, 
and  that  the  work  would  bo  of  much  benefit  to  all  concerned. 
Respectfully, 

Jamks  Lasley, 
Deputy  Collector  of  Customs, 


4. 

CusTOM-HousE,  Grand  Haven,  Micii., 

Collector's  Office,  January  10,  1880. 

Annual  report  of  the  deputy  collector  of  customs  at  Mackinac,  in  the  district  of  MU^igan,  for 

the  year  1879. 

Tonnage. 

Entered  and  cleared  from  tho  Port  of  Mackinac 67,921 

FTfly  boats,  Chicago  and  Txike  Superior  Line,  viz :  City  of  Duluth,  City  of  Fre- 
mont, Peerless,  J.  L.  Hurd 199,600 

yew  York  Central  Line,  viz :  Nyack,  Saint  Louis,  Badger  State,  Idaho,  Oneida, 

Fountain  City  ..-.w 301,784 

Vnicn  Steamhoat  Line^  viz:  Canesteo,  Toledo 67,104 

yorGktm  Transportation  Line,  viz :  City  of  New  York,  City  of  Concord,  Oswe- 

gatohie,  Chaftiplain,  Nashua,  Garden  City.  Milwaukee,  City  of  Toledo 70, 400" 

Peto€key  Line,  viz :  A.  C.  Van  Raath,  City  or  Grand  Rapids 17, 035 

Transit,  Xew  York  Central,  viz:  Philadelphia,  Egypt,  Blanchard 3,400 

Tot&l  tonnage 727,244 


G    G   22. 

resurvey  of  bar  at  mouth  of  bell  river,  michigan. 

United  States  Engineer  Office,  . 

Detraitj  Mich.,  May  8, 1880. 

General:  The  following  report  upon  the  examination  of  the  bar  at 
the  mouth  of  Bell  Eiver,  Michigan,  has  been  delayed  by  the  open  winter 
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which  has  interfered  with  surveying  on  the  ice,  and  by  the  difficulties 
I  have  met  with  in  obtaining  any  reliable  information  as  to  the  nature 
and  extent  of  the  improvement  desired  at  this  point,  so  that  it  was  not 
until  this  spring  that  I  have  been  in  possession  of  the  necessaiy  data 
upon  which  to  base  a  survey  or  examination. 

Bell  or  Belle  Eiver  (it  is  spelt  variously)  is  a  small  stream  of  about 
140  feet  width  from  bank  to  bank,  debouchmg  into  the  Saint  Clair  Biver 
at  Marine  City.  Marine  City  is  the  depot  of  an  extensive  tract  of  fine 
oak  timber  suitable  for  ship-building  and  vessel  repairs,  and  hence  ever 
since  there  has  been  any  commerce  on  the  Great  Lakes  has  been  a  fAyov- 
ite  place  for  laying  up  vessels  for  the  winter,  as  they  could  there  be 
berthed  and  receive  necessary  repairs  at  a  cheaper  rate  than  at  their 
several  ports  of  hail.  For  a  mile  from  its  mouth  the  northeasterly  bank 
of  Bell  Eiver  is  the  seat  of  several  ship  yards  for  building  and  repair, 
and  has  been  used  also  for  a  berthing  ground  during  the  winter  for  such 
vessels  as  were  able  to  enter.  Of  late  years,  however,  the  silt  deposit 
from  the  headwaters  has  so  shoaled  this  lower  reach,  and  more  par- 
ticularly at  the  mouth,  where  the  embouchure  is  of  a  shape  unfavorable 
to  scour,  that  only  very  light-draught  vessels  have  been  able  to  enter, 
and  the  heavier-draught  ones  have  been  obliged  to  tie  up  along  the 
Saint  Clair  front  or  else  seek  berths  at  other  ports.  These  vessels, 
which  on  account  of  their  larger  size  and  tonnage  are  the  most  valuable 
of  the  vessel  property  wintering  at  Marine  City,  are  in  annual  danger 
of  damage  or  possible  total  loss  when  the  ice  breaks  up  in  the  Saint 
Clair  Eiver  in  the  spring,  and  in  fact  the  moral  of  this  report  was  very 
near  being  pointed  in  a  most  emphatic  manner  by  the  break-up  of  this 
spring,  which  carried  away  all  of  the  vessels  on  the  Saint  Clair  firont 
near  the  mouth  of  Bell  Eiver,  parting  their  moorings,  pulling,  and 
breaking  piles,  racking  and  damaging  the  dock  to  which  they  were  made 
fast,  and  threatening  for  the  time  the  total  destruction  of  the  entire 
fleet.  Fortunately  a  fetching  up  of  the  floe  enabled  the  property  to  be 
secured.  The  improvement  then  which  is  desired  at  the  mouth  of  Bell 
Eiver  is  the  opening  of  a  channel  of  sufi&cient  depth  and  width  and 
length  to  berth  during  the  winter  all  the  vessels  which  habitually  seek 
winter-quarters  at  Marine  City.  Appended  and  marked  ^*A^  is  here- 
with respectfully  submitted  a  list  gi^ing  the  names,  tonnage^  owners, 
port  of  hail,  and  insurance  valuation  of  the  vessels  which  laid  up  at 
Marine  City  during  the  winter  of  1879-'80.  From  this  list  it  will  be 
seen  that  nearly  $500,000  of  vessel  i)roperty  was  berthed  at  this  place, 
of  which  about  two-thirds  was  in  danger  of  running  ice  and  fn  fact  made 
narrow  escape  from  severe  damage  or  total  wreck.  From  the  construc- 
tion of  lake  propellers  and  steam  barges  having  their  machinery  at  the 
stem,  they  draw  unloaded  nearly  as  much  as  they  do  when  loaded^  and 
to  enable  them  to  berth  in  Bell  Eiver  a  depth  of  13  feet  water  must  be 
attained  for  those  of  the  larger  tonnage.  To  accommodate  all  that  seek 
these  winter  quarters,  the  entire  stretch  of  river,  5,330  feet  in  length, 
from  the  mouth  of  the  upi)er  village  bridge,  should  be  dredged  to  1^  or 
13  feet  depth  with  a  minimum  width  of  50  feet,  the  least  that  will 
enable  them  to  seek  and  leave  their  berths  without  blocking  the  chan- 
nel. I  therefore  estimate  for  the  construction  of  a  harbor  of  refuge  from 
ice  at  the  mouth  of  Bell  Eiver,  Michigan,  as  follows: 

To  dredge  a  channel  13  feet  deep  and  50  feet  wide  from  the  month  of  the  river  to 
"^  the  lower  Marine  City  drawbridge,  '2,580  feet  length  of  channel,  26,000  cubic  yards 
silt  and  clay  dre<lging,  at  25  cents  per  cnbic  yard,  ^6,500. 

To  dredge  a  channel  of  Hjinn;  width  and  12  feet  depth,  2,750  feet  in  length,  between 
the  two  bridges,  25,000  cubic  yards  dredging  same  character,  at  25  cents  per  cubic 
yard,  $6,250. 
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To  secure  the  channel  thus  dredged  from  shoaling  at  the  mouth,  the 
banks  must  be  rectified  and  confined  within  limits  corresponding  to  the 
width  of  water-way  ruling  above.  The  present  shoaling  is  in  no  wise 
due  to  the  cross  current  of  the  Saint  Clair  Eiver,  for  there  is  ample  depth 
of  water  at  the  mouth  of  Bell  River  in  the  Saint  Clair  to  receive  all  the 
silt  Bell  River  may  send  down  for  years  to  come  and  show  no  percepti- 
ble shoaling,  as  the  swift  current  will  carry  away  nearly  all  the  silt  in 
suspension  before  it  has  time  to  deposit.  The  shoal  at  the  mouth  is,  in 
my  opinion,  due  solely  to  defective  dock  lines  and  lack  of  proper  con- 
finement of  the  water-way,  all  of  which  can  now  be  rea<lLly  remedied 
and  the  lines  defined  before  the  ground  is  taken  up  for  shipping  pur- 
poses.   To  do  this  there  will  be  required — 

Ist.  A  pile  and  edging  revetment,  800  feet  in  leugth,  at  $3.25  per  linear  foot,  $3,600. 
2d.  Removing  316  cords  of  old  slab  bulkhead,  which  protrudes  beyond  proposed 
channel  limit,  at  $1  per  cord,  $316. 
Palling  40  piles  in  same,  at  $2  per  pile,  $80. 

I  regret  that  the  necessity  of  making  speedy  report  on  this  and  an- 
other survey  precludes  the  possibility  of  my  sending  an  accompanying 
sketch,  showing  the  boundary  lines  I  propose  for  the  mouth  of  BeU 
River,  but  it  will  be  forwarded  as  soon  as  I  am  able  to  prepare  it. 

RECAPITULATION. 

SUMMAKY  OF  ESTIMATE. 

51,000  cubic  ytirds  dredging,  at  25  cents $12, 750 

800  linear  feet  revetment,  at  $3.25 2,600 

Wrecking  end  of  old  slab  bulkhead 400 

15, 750 
Engineering  contingencies,  10  per  cent 1,575 

17,325 

Estimate,  $17,500, 

The  mouth  of  Bell  River  is  in  the  collection  district  of  Huron,  Mich.,  the  nearest 
port  of  entry  being  Port  Huron,  the  nearest  light-house  at  Fort  Gratiot.  During  the 
fiscal  year  ending  June  30, 1879,  there  were  306  arrivals  of  vessels  with  aggregate  ton- 
nage, 27.925,  and  276  clearances,  aggregate  tonnage,  25,452,  and  about  $1,200  revenue 
coUectea ;  but  the  amount  of  commerce  to  be  benefited  by  the  improvement  can  be 
best  arrived  at  by  considering  the  list  of  vessels  berthed  at  Marine  City  during  the 
winter  of  1879-'d0  and  hailing  from  various  ports.    « 

The  construction  of  a  harbor  of  refuge  from  ice  at  the  mouth  of  Bell 
River  would  be  of  general  benefit  to  the  commerce  of  the  Great  Lakes. 
All  of  which  is  respectfully  submitted.    And 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  Habwood, 
Major  of  JSngineers. 
To  the  Chief  of  Engineers,  TJ.  S.  A. 

*  ■ 

*ti. 
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resl'kvet  of  clinton  river,  michigan. 

United  States  Engimebr  Opficb, 

DetriAt,  Mich.,  May  22, 18S0. 

(lENEBAL:  1  Iiave  tlie  honor  to  trauHmit  herewith  a  copy  of  the  report 
of  Mr.  li.  H.  MuelUe,  assistant  CTigineer,  of  his  survey  of  Clinton  JEWver, 
Micliigaii,'  wtiich  he  has  just  completed  under  my  instnictiona,  in  folfill- 
meut  of  the  pro^isious  of  a<;t  of  Coiigreaa  approved  March  3, 1879, 
which  has  been  delayed  for  tlie  same  reasons  noted  in  my  report  apoii 
the  resnrvey  of  bar  at  mouth  of  Hell  River.  Iklr.  Mnehle'a  report,  while 
giviug  Hie  full  facts  in  the  caw,  so  completely  expresses  the  views  I  had 
ab^ady  formed  from  a  cursory  reconnaissance  of  the  readies  of  river  in 
question,  that  1  have  but  little  to  add  in  remark  and  that  only  in  way 
of  explanation. 

[  am  soniewliat  disappointed  at  the  result  of  the  examinatiou  of  the 
mouth  of  the  river,  where  local  indications  pointed  to  possible  channels,. 
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catting  off  shoal  reaches  and  avoiding  the  cross  drift  of  the  littoral  cur- 
rent, which  has  in  process  of  time  almost  obliterated  the  embouchure 
of  several  years  ago.  The  result  of  Mr.  Muehle's  investigation  shows, 
however,  that  this  channel  of  exit  must  be  restored  and  protected  by  a 
pile  And  edging  revetment  before  any  other  improvement  of  the  upper 
reaches  of  Uxe  river  can  be  of  material  service  to  navigation.  All  of 
the  items  of  improvement  estimated  for  by  Mr.  Muehle  are,  in  my  opin- 
ion, necessary  to  the  complete  restoration  of  navigation  with  8  feet 
soundings  from  Lake  Saint  Glair  to  Mount  Clemens,  which  is  practically 
the  head  of  navigation.  The  commerce  of  the  river,  which  is  purely 
local,  has  waned  considerably  in  past  years,  owing  to  the  deterioration 
of  the  navigable  channel.  The  village  of  Mount  Clemens  has,  however, 
steadily  increased  in  prosperity  notwithstauding,  and  principiilly  on 
account  of  the  celebrated  mineral  well  there  situated,  which  has  a 
national  reputation  for  effecting  marvelous  cures  of  rheumatism,  neu- 
ralgia, and  like  diseases.  This  well  and  the  baths  attached  attract  each 
year  a  large  concourse  of  visitors  and  patients,  which  has,  of  course^  en- 
hanced the  prosperity  of  the  village  and  led  to  the  builditig  of  large 
hotels,  one  of  which,  now  under  contract,  requires  over  1,000,000  feet, 
board  measure,  of  lumber  in  construction,  all  of  which  has  to  be  lightered 
at  the  mouth  of  the  river,  but  which,  if  the  river  navigation  were  im- 
proved, could  be  delivered  on  the  bank  at  the  hotel  site  without  break- 
ing bulk.    And  so  in  the  case  of  any  other  shipment. 

The  restoration  of  the  channel  of  8  feet  depth  would  therefore  greatly 
stimulate  the  local  commerce  and  revive  drooping  industries,  the  char- 
acters of  which  are  fiilly  set  forth  in  the  accompanying  papers  of  statis- 
tics furnished  me  by  the  honorable  Edgar  Weeks,  member  of  legisla- 
ture. 

I  also  append  two  sketches  illustrative  of  the  improvements  proposed 
at  the  upper  reaches  of  the  river,  that  at  the  mouth  being  a  simple 
renewal  of  the  old  channel  already  recorded  and  not  requiring  iUustration. 
Mr.  Muehle's  estimates  of  ^expense  of  improvement  are  far  too  low,  owing 
to  the  late  advance  in  cost  of  labor  and  material.  This  advance  would 
warrant  an  increase  of  his  estimate  to  at  least  $25,000,  which  could  be 
profitably  expended  in  one  year,  completing  the  improvement,  or  if  this 
could  not  be  affonled,  an  appropriation  of  $10,000  would  eflfect  the  im- 
provement of  the  river's  mouth,  giving  easy  access  to  still  water,  but 
would  stni  leave  the  up-stream  improvements  to  be  taken  in  hand,  with- 
out which  all  cargoes  to  and  from  Mount  Clemens  would  still  have  to 
be  lightered. 

The  Clinton  River  is  situated  in  the  collection  district  of  Detroit,  which  is  the  near- 
est port  of  entry,  and  whose  commercial  statistics  have,  however,  no  bearing  on  the 
commerce  of  Clinton  River,  which  is  purely  local,  and  fully  described  in  the  papers 
herewith  forwarded.  The  benefits  to  commerce  to  result  from  the  improvement  would 
therefore  be  purely  local.  The  nearest  fort  is  Fort  Wayne,  Mich.,  and  the  nearest 
light-house  Saint  Clair  Flats  beacons. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  Harwood, 
Major  of  Engineers. 
The  Chief  of  Ej?GmEERs,  U.  S.  A. 


REPOUT  OF  MR.    B.   II.   MUEHLE,  ASSISTAJSJ  ENGIISEER. 

MotTNT  Clemens,  Mich.,  May  17,  1880. 

Kajor  :  I  have  the  honor  to  report  that  I  have  completed  the  examination  of  Clin- 
ton River,  Michigan.     Soundings  taken  on  numerous  diagonal  lines  crossing  the  axis 
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of  tli^  river  throngliout  its  entire  length  from  the  mouth  to  the  biidf^  at  Mount  Clem- 
ens, established  the  fact  that  there  are  but  three  principal  obstmctions  to  nayigation, 
viz,  a  shoal  opposite  the  saw-mill  at  the  easterly  outskirts  of  MouDt  Clemens,  the 
curves  in  the  river  in  the  vicinity  of  Shoemakers  farm,  inclading  the  ''island''  (a 
shoal),  and  the  channel  entrance  at  the  mouth  of  the  river.  Excepting  these  obstruc- 
tions, there  is  found  in  the  channel  of  the  river  a  depth  of  no  less  than  8  feet  of  water, 
with  a  width  varying  from  30  to  80  feet ;  in  the  narrower  reaches  of  the  liver,  soand- 
iuffs  over  15  feet  of  water  were  of  frequent  occurrence. 

1st.  The  shoal  opposite  the  saw-mill  (B.  Landeyhem  &  Sons)  is  located  near  the 
middle  of  the  channel,  the  north  shore  of  which  is  used  for  a  boom  by  the  mill-owners. 
There  is  a  break  in  the  high  bank  of  the  south  shore,  through  which  in  times  of  freshet, 
the  water  forces  an  outlet  to  a  swampy  and  low  land  beyond  bv  which  action  the  speed 
of  the  current  is  retarded  in  a  manner  to  make  and  increase  tne  deposit  on  the  shoal. 
This  break  should  be  closed  by  a  revetment  of  piles  and  plank,  with  a  backing  of  brush 
or  stave-mill  refuse,  a  length  of  200  feet,  estimated  at  I'iOO  per  linear  foot.  A  chan- 
nel 50  feet  wide  may  then  be  dredged,  connecting  the  deep  water  above  this  shoal 
with  the  8-foot  curve  below  by  an  excavation  of  3,600  cubic  yards.  A  sketch  of  this 
shoal  and  proposed  improvement  is  herewith  respectfully  submitted. 

2d.  In  the  vicinity  of  Shoemaker's  farm  upon  the  south  shore  of  the  river,  about  1 
mile  below  Mount  Clemens,  a  complication  of  obstructions  is  found  in  two  very  sharp 
curves,  and  a  tortuoiTs  channel  around  a  shoal,  which  was  formerly  an  island^  imme- 
diately belo\v.  It  appears  feasible  to  straighten  this  reach  of  the  river  by  catting  off 
either  one  of  two  points  of  land,  there  being  oayous  in  rear  of  them,  which  seem  to  have 
been  cut  and  formed  by  the  current  of  the  river  during  periodical  freshets.  On  the 
accompanying  Sketch  it  will  be  seen  that  the  point  opposite  the  Shook  farm  cannot  be 
separated  from  the  mainland  with  such  good  result  and  benefit  to  navigation  as  might 
be  supposed  upon  a  cursory  examination  of  the  locality,  inasmuch  as  the  two  sharp 
curves  complained  of  would  still  remain  though  shortened.  The  good  chumel  of 
deep  water  from  B  to  D  must  be  abandoned,  and  the  shoal  water  between  A  and  C 
will  require  dredging.  An  attempt  to  cut  through  the  high  bank  in  the  direction  from 
C  to  D,  in  order  to  make  a  nearly  straight  and  direct  connecting  channel,  would  neces- 
sitate the  cutting  off  of  a  considerable  portion  of  the  point  of  land  opposite  C,  both 
excavations  being  excessively  expensive.  In  view  of  the  above,  the  cutting  off  of  the 
other  point  of  land  opposite  Shoemaker's  farm  appears  to  be  a  project  more  worthy  of 
serious  consideration  in  this  connection.  A  bayou  extends  from  Shook's  Point  (BS 
to  within  about  150  feet  of  the  upper  reach  at  Charbenau's,  a  total  distance  of  1,000 
feet.  The  south  shore  at  the  upper  reach  has  been  gradually  wearing  away  under  the 
action  of  the  current  sweeping  around  the  curve  above,  which  shows  that  if  a  chan- 
nel were  opened  at  that  point  the  current  of  the  riv^r  would  immediately  enter  and 
scour  the  bottom  of  the  new  river-bed  in  a  manner  to  preserve  its  original  depth,  and 
prevent  the  formation  of  sand-bars. 

A  channel  75  feet  wide  ma^  bo  made  through  this  bayou  by  the  excavation  of 
30,000  cubic  yards  of  clay  mixed  with  sund,  one-half  of  which  quantity  may  be 
thrown  up  on  the  south  side  of  the  canal  to  form  a  new  river  bank ;  the  balance 
should  be  dumped  in  the  deep  water  of  the  middle  bend  (C  B),  which  will  then  be- 
come useless  for  navigation,  and  may  bo  completely  cut  off  by  pile  and  plank  revet- 
ments with  bnish  backing.  One  of  these  will  be  required  at  the  upper  bend  (A),  200 
feet  long,  and  one  at  the  lower  end  (B),  300  feet  long;  total,  500  linear  feet,  tit  ^  per 
foot. 

A  straight  connection  being  thus  established  between  the  deep  wator  at  Charbe- 
nan's  Bend  and  Shook's  Point,  it  will  be  necessary  to  remove  the  "  island **  imme- 
diately below  by  dredging  about  4,000  cubic  yards  of  sand  and  gravel,  nearly  all  of 
which  nmst  be  removed  into  deep  water.  If  a  revetment  is  deemed  necessary  idong 
this  new  channel,  it  will  have  to  extend  from  the  east  end  of  Shook's  Point  to  the 
north  shore,  opposite  Teat's  farm,  a  distance  of  500  feet,  and  in  that  case  one-half  of 
the  excavated  material  at  that  x>oint  may  be  thrown  over  and  deposited  behind  saoh 
revetment. 

3<1.  The  mouth  of  the  river  is  obstructed  in  the  vicinity  of  the  old  light-honse  by  a 
shoaling  of  the  channel,  produced  by  the  littoral  current  and  the  not  quite  expended 
force  ot  the  current  of  the  north  channel  of  the  Saint  Clair  River,  which  enters  Lake 
Saint  Clair  north  of  this  point.  The  channel,  dredged  in  an  easterly  direction  into 
deep  water  under  a  government  appropriation  nearly  ten  years  ago,  has  filled  np  to 
some  extent,  making  it  narrower,  antl,  in  consequence  of  vessels  crowding,  scrapuig, 
and  plowing  tlioir  way  into  liarbor  when  accicleiitally  oft*  their  original  and  proper 
course,  more  tortuous  and  winding.  Deep  water  in  this  line  is  reache<l  about  naif  a 
mile  from  the  mouth  of  the  river,  by  far  the  shortest  distance  therefrom  I  have  been 
able  to  find  it  in  any  othor  direction.  A  rcvotnient  protecting  this  channel  upon  the 
north  side  will  have  to  bo  '2,500  leet  in  length,  and  should  be  so  constnicted  of  piles, 
])lank,  and  bruHli  backing  that  the  nuiterial  hereafter  excavated  for  the  purpose  of 
deepening  the  channel  may  be  thrown  over  and  dcx><»sited  behind  the  revetment  to  a 
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sufficient  height  above  water  level  to  permit  the  planting  of  willow  cattings,  which 
may  be  readily  obtained  from  the  saperabundant  growth  upon  the  banks  of  the  Saint 
Clair  Flate  Canal. 

Estimating  the  average  depth  of  cut  required  to  make  8  feet  of  water  in  this  outer 
channel  at  2  feet,  an  excavation  of  10,000  cubic  yards  will  afford  immediate  relief  to 
the  vessels  entering  and  leaving  the  mouth  of  Clinton  River. 

In  conclusion,  I  oe^  leave  to  submit  a  consolidated  approximate  estimate  of  cost  of 
improving  Clinton  River. 

Very  respectfully,  your  obedient  servant,  * 

B.    H.   MUEHLE, 

Assistant  Engineer. 
Maj.  F.  Harwood, 

Corps  of  Engineers  J  U,  S.A. 


CONSOLIDATED    APPROXIMATE    ESTIMATE    OF    COST    OP    IMPROVING    CLINTON    RIVER, 

MICHIGAN. 

1st.  Shoal  at  Mount  Clements  : 

Dredging  3,600  cubic  yards,  at  15  cents •. |540 

Pile  revetment,  200  linear  feet,  at  ^2 490 

2d.  a.  Cut  at  Shoemaker's: 

Dredging  15,000  cubic  yards,  thrown  over,  at  10  cents 1, 500 

Dredging  15,000  cubic  yards,  dumped,  at  15  cents 2, 250 

Pile  revetments  500  feet  long,  at  $2 1, 000 

b,  "Island"  below  Shook's  Point: 

Dredging  4,000  cubic  yards,  at  15  cents 600 

Revetment  (contingent)  500  feet,  at  $2 1, 000 

3d.  Outer  channel : 

Dredging  10,000  cubic  yards,  at  15  cents 1, 500 

Revetment  2,500  feet  long  (contingent) * 5,000 

Add  10  percent 1,379 

Total 15,169 

Ri>«pectfully  submitted. 

B.   H.   MUEHLE, 
Assistant  Engineer, 
May  17,  1880. 


COMMERCIAL  STATISTICS. 

MXTRACT  FROM  LETTER  OP  COLLECTOR  OF  CUSTOMS,  DETROIT,  MICHIGAN,  TO  HONOR- 
ABLE  EDWARD  WEEKS,  MOUNT  CLEMENS. 

CusTOM-HousE,  Detroit,  Mich., 

Collector's  Ojffioe,  March  2,  1880. 

Sir:  I  find  that  during  the  season  of  1879  there  has  entered  and  cleared  at  the 
port  of  Mount  Clemeus  217  vessels,  with  a  tonnage  of  9,893  tons;  value  of  imports, 
%ifi^ ;  and  reveuue  collected,  $187.15.  The  number  of  vessels  entered  and  cleared  do 
not  include  those  vessels  that  may  have  entered  firom,  or  cleared  to,  other  ports  in  the 
district,  as  the  law  does  not  require  them  to  make  such  report,  or  take  out  a  clear- 
ance. The  steamer  Ida  makes  daily  trips  from  Detroit  to  Mount  Clemens,  and  being 
\m  the  same  district  is  not  required  to  report  or  clear. 

I  am,  sir,  very  respectfully, 

D.  V.  Bell,  Collector. 
Hon.  Edgar  Weeks. 


statement  of  shipments  to  and  from   mount  CLEMENS  ON   CLINTON  RIVER,  MICH- 
IGAN, DURING  THE  SEASON  OF   1879. 

Lumber feet,  b.  m.  3,623,148 

Logs do 3,300,000 

Staves 6,577,950 

130  £ 
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Shingles 1,700,000 

Lath 005,500 

Headings bbls..  18,000 

Stave-lK)lt8 cords.-  3.500 

Cord-wood do...  5,(X)0 


Xam€8  of  steam  and  sailing  vessels  employed  in  the  commerce  of  CUnton  Hirer,  Michigan, 

dunng  the  season  of  1879. 


Steamer 

Steam-barges 


Steam-yachts 
Scows 


Owned  at  Mount  Clemens. 


Ida 

Florence . . . 
Mayflower . 
Ida  Burton. 


£una 

Marietta . 
Matilda . . 
Snowball 
Hero 


On  stocks  and  building. 

One  stoam-barge  by  Hall  &  Kandt,  Mount  Clemens. 

One  steam-barge  by  Lacroix  &  Chapoton,  Mount  Clemens. 


Trading  on  Clinton 
River. 


TugT.J.Noycs. 
Monitor. 
Lewis  Gilbert. 
Bon 


TO. 

•kin 


MacKinaw. 


Oaribaldi. 
Annt  Rnth. 
Curlew. 
Forre8t«r. 
Haody  Boy. 
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ENLARGEMENT  OF  SAINT  MARY'S  FALLS  CANAL  AN©  IMPROVEMENT 
OF  SAINT  MARY'S  RIVER,  MICHIGAN — CONSTRUCTION  OP  HARBOR  OF 
REFUGE  ON  LAKE  HURON — IMPROVEMENT   OF  DETROIT  RIVER. 


REPORT  OF  MAJOR  G,  WEITZEL,  CORPS  OF  ENGINEERS,  BVT.  MA  J.  GEN.. 
U,  S,  A.y  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1880,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

(For  letter  of  transmittal  see  Appendix  W.) 


H  H  I. 

IMPROVEMENT    OF    SAINT    MARrS    RIVER    AND    SAINT    MARY'S    FALLS 

CANAL.  MICHIGAN. 

• 

This  work  has  progressed  very  favorably  during  the  past  fiscal  year. 
The  masonry  of  the  new  lock  was  completed  and  the  machinery  for 
oiierating  it  is  nearly  entirely  in  place.  The  dredging  at  the  head  of  the 
canal  and  just  above  the  new  lock  has  made  favorable  progress.  The 
timber  work  has  been  delayed  by  the  failure  of  every  contractor  to  de- 
liver the  timber  in  time.  This  is  due  partly  to  the  high  rates  of  freight 
during  the  last  season,  but  chiefly  tx)  the  fact  that  the  past  winter  was 
exceedingly  unfavorable  for  the  operations  of  the  lumbermen. 

The  work  to  be  done  during  the  present  year  consists  in  completing 
the  excavation  of  the  prism  of  the  canal  and  its  revetment ;  building  the 
lock  gates ;  completing  the  machine-house ;  gratling  the  grounds  5  laying 
the  slope  walls ;  building  a  movable  dam  at  the  head  of  the  canal,  and 
guard-gates  at  the  head  of  the  old  locks. 

The  survey  of  the  river  was  completed  during  the  year  and  itsim- 
jM'overaent  begun  in  September,  1879.  Three  dredges  and  a  drill  scow 
are  now  engaged  in  improving  the  river,  and  as  soon  as  I  receive 
authority  to  expend  the  appropriation  made  by  act  of  Congress  ap- 
proved June  14,  1880,  I  will  place  the  cut  through  Lake  George  under 
cootract. 

The  clause  in  this  act  relating  to  this  canal  includes  in  the  appropria- 
tion the  cost  of  operating  the  canal  in  case  it  is  turned  over  to  the  gen- 
eral government,  and  at  the  same  time  authorizes  the  Secretary  ot  War 
after  such  transfer  to  draw  his  warrant  on  the  Secretary  of  the  Treasury 
to  pay  the  actual  expenses  of  operating  and  keeping  the  canal  in  repair. 

I  presume  the  latter  method  will  be  pursued,  as  it  is  the  same  as  the 
one  that  has  been  adopted  for  the  Louisville  and  Portland  Canal. 

2067 
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If  no  unforeseen  serious  accident  or  delay  occurs  I  confldeutly  hope  to 
be  able  to  pass  vessels  through  tlie  new  lock  early  next  season. 

In  order  to  complete  the  work  on  the  canal  and  river  according  to  the 
project,  the  sum  of  $150,000  will  be  necessary,  and  as  the  full  benefit  of 
the  new  lock  can  only  be  obtained  by  the  improved  river,  this  whole 
sum  should  be  appropriated  for  the  fiscal  year  ending  June  30,  1882. 

The  original  estimate  of  the  cost  of  this  work  was  $2,460,000. 

The  whole  amount  approi)riated  since  this  imx)rovement  was  began 
is  as  follows,  viz  : 

1870 f  150. 000 

1871 350,000 

187*2 300,000 

1873 200.000 

1874 200,000 

1875 200,000 

1876 130,000 

1878 , 175,000 

1879 300,000 

1880 250.000 

Total 2,255.000 

Of  this  amount  about  $786,000  was  expended  before,  during,  and  since 
the  excavation  of  the  pit  for  the  new  lock  in  widening  and  deepening 
the  prism  of  the  canal,  revetting  its  sides,  purchase  of  additional  lan^ 
straightening  the  canal,  and  building  new  south  pier  at  the  head  and  the 
survey  and  imi)rovement  of  the  river. 

Of  the  other  $1,469,000  about  $1,012,000  has  been  expended  on  the 
lock ;  about  $457,000  was  on  hand  at  the  end  of  the  fiscal  year.  The 
$250,000  appropriated  by  Congress  at  its  last  session  has  not  yet  been 
made  available. 

-  Of  the  amount  on  hand  at  the  end  of  the  fiscal  year  the  sum  of 
$207,000  is  covered  by  liabilities  under  contracts,  and  is  therefore  not 
available  for  the  work  which  still  remains  to  be  done. 

The  appended  report  of  Mr.  Alfred  Koble,  who  has  been  assistaiit 
engineer  in  local  chai'ge  of  this  work  from  its  commencement,  gives  the 
progress  in  more  detail,  and  in  connection  with  my  last  three  anniud 
reports  gives  a  complete  history  thereof. 

This  work  is  located  in  the  Superior  collection  district,  MichigaD,  at  the  Sanlt  Sfttu 
Mario,  Hubport>  of  entry  and  a  short  distance  from  Fort  Brady.  The  Dearest  h^i^ 
house  is  at  Hound  Island,  and  the  nearest  port  of  entry  is  Marquette,  Mioh.^Flw 


amount  of  revenue  collected  in  the  Sux>erior  district  during  the  last  fiscal  year 
tl2,345.82. 

Tlie  whole  commerce  of  the  great  chain  of  northern  and  northwestern 
jakes  will  be  benefited  by  the  comi)letion  of  this  work. 

Money  statement 

July  1,  1879,  amount  available $435,781  SI 

Amount  appropriated  bv  act  approved  June  14,  18c<0 250,000  00 

1685,781  SI 

July  1,  1880,  amount  expended  durinj^  liscal  year : 228,  S96  11 

,.    Iv  1,  1880,  amount  available 457,485 

Amount  (I'stimated)  required  for  completion  of  existing  project 150, 000 

Amount  that  can  be  profitably  exi>ended  in  liscal  year  ending  June  30, 1882.     150,000 


? 


^SMsaaV^ 


p«w<lR3 


^  ^ 
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the  river  and  bay  were  separated  by  extensive  shoals ;  the  town  of  Mon- 
roe is  connected  with  the  bay  by  a  railroad  about  4  miles  long. 

Captain  Maurice  recommended  the  construction  of  a  harbor  of  refuge 
at  this  locality  by  building  a  breakwater  of  cribs  filled  with  stone,  at  a 
cost  of  $6,296.61. 

This  plan  was  approved,  and  the  sum  of  $3,977.81  was  appropriated 
to  carry  on  the  work,  by  the  act  of  March  2,  1827. 

1828. 

Operations  were  commenced  in  spring  of  1828,  and  by  the  close  of 
September  1,050  linear  feet  of  the  breakwater  had  been  completed;  it 
was  the  opinion,  however,  of  Captain  Maurice  that  the  work  should  be 
extended  for  the  proper  protection  of  the  harbor,  and  he  recommended 
the  connection  of  the  navigable  waters  of  the  bay  with  those  of  the 
Baisin  River  by  means  of  parallel  piers  and  dredging. 

1829. 

A  survey  was  made  this  year  to  ascertain  the  practicability  and  cost 
of  uniting  the  bay  and  river  as  recommended. 

An  additional  appropriation  of  $2,318  was  made  by  the  act  of  March 
3, 1829,  and  the  breakwater  was  extended  210  linear  feet. 

1830. 

The  works  were  co  mpleted  this  year,  a  breakwater  1,290  feet  long 
having  been  constructed  at  a  total  cost  of  $6,261.85 ;  this  afforded  pro- 
tection to  vessels  drawing  from  8  to  9  feet  water,  but  the  engineer  in 
charge  again  called  attention  to  the  impracticability  of  communication 
between  the  bay  and  the  Raisin  River  for  the  ordinary  class  of  vessels 
navigating  the  lake,  and  presented  a  plan  and  estimate  for  opening 
communication  between  them. 

1831. 

On  the  4th  of  October  a  violent  gale  destroyed  nearly  the  entire  por- 
tion of  the  breakwater  that  had  been  built  by  contract  in  1828,  but  ^d 
not  injure  the  part  subsequently  built  by  hired  labor.  The  engineer  in 
charge  asked  for  $7,841  to  make  the  necessary  repairs. 

1832. 

An  appropriation  of  $8,000  was  made  by  the  act  of  July  3, 1832,  and 
in  September  Capt.  Henry  Smith,  of  the  United  States  Army,  who  had 
succeeded  to  the  charge  of  the  harbor,  made  a  careful  examination  of  the 
work;  he  found  that  the  whole  of  the  breakwater,  with  the  exception 
of  200  feet,  had  been  washed  away  during  the  fall  and  winter  of  1831^ 
and  that  the  portion  built  by  contract  had  been  entirely  destroyed,  leav- 
ing but  a  few  stones  to  mark  its  position. 

1833. 

Eight  hundred  and  forty  feet  of  new  breakwater  was  constructed  this 
year. 


APPENDIX   II.  2085 

1834. 

An  additional  appropriation  of  $4,895  was  made  by  the  act  of  June 
28,  but,  on  account  of  the  prevalence  of  the  cholera,  but  little  was  done 
during  theyear. 

1835. 

The  work  was  prosecuted  to  completion  this  year;  the  breakwater 
was  now  1,320  feet  long,  12  feet  wide,  and  averaging  10  feet  in  height ; 
the  total  cost  was  $19,014.87 ;  the  original  pier  cost  $6,295,81 ;  the  re- 
pairs and  reconstruction,  $12,719.06. 

1836,  1837, 1838. 

During  the  years  1836  and  1837  the  work  remained  in  good  condition. 

In  1838  some  slight  damage  was  done,  and  since  that  time  no  repairs  of 

any  kind  have  been  made.    The  improvement  of  the  present  harbor  of 

-  Monroe  having  been  commenced,  rendering  La  Plaisance  Harbor  no 

longer  necessary,  the  breakwater  has  gradually  been  destroyed. 

EIVER  EAISIN  OR  MONROE  HARBOR. 

It  was  seen  at  an  early  day  after  work  had  been  commenced  on  La 
Plaisance  Breakwater,  that  the  na\igable  waters  of  the  river  Ealsin 
should  be  connected  with  those  of  the  lake,  and  made  available  for  all 
•vessels  then  navigating  Lake  Erie.  Captain  Maurice  several  times  re- 
ferred to  this  subject  in  his  reports,  and  in  1828,  by  direction  of  the 
Chief  of  Engineers,  he  presented  a  plan  and  estimat/C  for  making  direct 
connection  between  the  river  and  La  Plaisance  Bay.  Capt.  Henry 
Smith,  of  the  United  States  Army,  who  succeeded  Captain  Maurice,  did 
not  agree  with  him  on  this  subject,  and  in  November,  1834,  submitted 
to  the  Chief  of  Engineers  a  plan  for  straightening  the  river  Raisin,  and 
making  direct  connection  with  the  lake 

Captain  Smith  in  this  report  explained  the  disadvantages  of  La 
Plaisance  Harbor,  showed  how  entirely  it  failed  to  carry  out  the  end  in 
•view,  and  the  great  necessity  for  a  direct  connection  between  the  lake 
^nd  the  river. 

THE   RI\^R  RAISIN. 

The  river  Raisin  has  its  source  in  Hillsdale  County,  Michigan,  and  flows 
for  about  125  miles,  measured  by  its  channel,  on  a  course  generally  east- 
erly, through  a  very  fertile  and  productive  country. 

At  the  time  the  improvement  of  the  river  was  inaugurated,  it  was 
considered  one  of  the  most  important  streams  in  Michigan,  not  only  on 
account  of  its  geographical  position,  but  also  for  its  water  power;  it 
had  contributed  largely  towards  the  prosperity  of  many  enterprising 
towns  along  its  banks.  Monroe,  which  lies  about  40  miles  southwest  of 
Detroit  and  about  3J  miles  from  the  mouth  of  Raisin  River,  was  at  that 
time  a  place  of  some  prominence,  with  3,000  inhabitants. 

PLAN  OF  IMPROVEMENT. 

To  make  the  direct  connection  with  the  lake.  Captain  Smith  pro])osed 
to  cut  a  canal  about  4,000  feet  long  and  100  feet  wide  through  the 
X>eiiin8nla  called  "River  Raisin  Point"  from  the  river  directly  north  of 
House  Island  to  the  lake;  he  proposed  to  protect  the  entrance  into  the 
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lake  by  parallel  piers  726  feet  long  and  20  feet  wide,  running  out  to  a 
depth  of  10  feet ;  where  the  canal  crossed  Sandy  Creek  he  proposed  to 
close  the  south  side  and  to  turn  the  creek  into  the  canal;  the  estimated 
cost  of  the  whole  work  exclusive  of  the  dredging  machine  was  $55,885» 

1835. 

The  first  appropriation  of  $30,000  was  made  by  the  act  of  February  24, 
1835,  and  work  was  commenced  early  in  May  of  that  year  under  the 
direction  of  the  Chief  of  Engineers,  Capt.  H.  Smith  being  in  immediate 
charge;  about  June  1  a  large  force  of  laborers  was  employed  and  oi)era- 
tions  were  pushed  with  so  much  vigor  that  during  the  season  nearly  one- 
half  of  the  entire  length  of  the  canal  was  excavated. 

The  officer  superintending  the  work  asked  for  $60,660  to  complete  it, 
giving  as  a  reason  for  the  excess  over  the  original  estimate,  the  high 
price  of  labor  and  the  cost  of  the  dredging  machine. 

1836. 

An  appropriation  of  $15,000  was  made  by  the  act  of  July  2, 1836* 
During  this  year  the  operations  advanced  satisfactorily  and  were  di-^ 
rected  as  follows: 

1.  To  constructing  permanent  dams  on  both  sides  of  the  canal  to  pre- 
•vent  sliding  and  to  secure  them  from  the  action  of  the  currents,  wash 

of  steamboats,  &<?. ;  this  work  was  finished  along  1,880  feet  of  the  canal, 
and  partially  completed  upon  the  remainder. 

2.  To  continuing  the  excavation  which,  with  the  exception  of  a  few 
minor  details,  was  completed  upon  1,880  feet  of  the  canal. 

3.  To  continuing  the  construction  of  the  piers  on  each  side  of  the 
mouth  of  the  canal  to  the  distance  of  450  feet  into  the  lake ;  these  were 
built  by  hired  labor  and  purchase  in  open  market.  The  officer  in  charge 
stated  that  it  would  require  $61,351.50  to  complete  the  work  in  addition 
to  former  appropriations,  and  gave  various  reasons  for  the  excess  called 
for  over  the  original  estimates. 

1837. 

An  appropriation  of  $30,000  was  made  by  the  act  of  March  3, 1837.  The 
revetment  of  the  sides  of  the  canal  was  nearly  finished  and  the  exca- 
vation was  continued,  so  that  by  the  close  of  the  season  3,387  feet  of  the 
canal  was  completed ;  the  piers  were  carried  out  to  a  depth  of  10  feet, 
the  south  pier  being  597  feet  and  the  north  pier  515  feet  in  length:  it 
was,  however,  deemed  necessary  to  continue  them  out  to  a  depth  or  12 
feet  and  to  construct  a  beacon  on  the  south  pier  head. 

1838. 

An  appropriation  of  $15,000  was  made  by  the  act  of  July  7,  1838. 
Operations  were  continued  upon  the  canal  prism  and  the  piers;  27,278 
cubic  yards  of  earth  were  excavated  from  the  canal  prism  and  from 
between  the  piers  in  the  lake,  and  about  19,000  yards  yet  remained  tol)e 
removed.  The  north  i)ier  was  prolonged  00  feet  and  the  south  pier  30 
feet ;  it  was  also  found  necessary  to  protect  the  lake  shore  on  the  north 
side  of  the  canal,  where  it  was  rapidly  wearing  away,  by  six  cribs  filled 
with  stone,  and  to  raise  the  walls  of  the  canal  to  prevent  sand  ftt)m 
being  washed  into  the  channel. 

The  officer  in  charge  asked  for  $54,920  to  complete  the  whole  work* 
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Up  to  the  close  of  this  year  the  entire  appropriations  made  up  to  date^ 
amoanting  to  $90,000,  had  been  expended,  ^o  further  work  was  done 
until  the  year  1844. 

1844. 

An  appropriation  of  $20,000  was  made  by  the  act  of  June  11,  1844, 
and  the  work  placed  in  charge  of  Capt.  A.  Canfield,  of  the  Corps  of 
Topographical  Engineers.  An  examination  of  the  harbor  showed  the 
piers  to  be  in  bad  condition,  and  that  the  lake  was  making  inroads  at 
the  angles  where  the  piers  joined  the  shore ;  materials  were  collected 
for  making  the  necessary  repairs. 

1845. 

This  year  the  old  piers  were  thoroughly  repaired ;  162  Unear  feet  of 
the  old  sheet-pile  pier  was  replaced  by  new  crib-work ;  the  north  pier 
was  extended  300  linear  feet  into  the  lake,  and  the  south  pier  90  feet  j 
but  the  superstructure  upon  this  portion  was  not  completed. 

The  lake  shore  at  the  angles  where  the  piers  joined  it  was  protected 
by  a  strong  crib-work  to  prevent  brea<;hing ;  repairs  were  made  to  the 
revetment  of  the  United  States  Canal  where  Sandy  Creek  emptied  into 
it.  The  artificial  channel  was  dredged  wherever  trouble  occurred. 
11,684  cubic  yards  of  mud,  sand,  &c.,  were  removed,  and  a  depth  of  9 
feet  obtained  up  to  a  point  just  below  the  docks  at  Monroe.  An  esti- 
mate of  $13,303.95  was  submitted  for  completing  the  unfinished  work, 
prolonging  the  north  pier,  and  putting  in  a  pier-head. 

1852,  1853,  1854. 

No  appropriations  were  made  nor  any  work  done  between  the  years 
1844  and  1852. 

By  the  act  of  August  30,  1852,  $14,000  was  appropriated  and  the 
money  disbursed,  in  1853,  by  a  local  agent  in  the  repairs  of  the  piers. 
Capt.  Howard  Stausbury,  of  the  Topographical  Engineers,  who  assumed 
charge  in  1854,  reported  that  the  appropriation  had  been  espended  by 
the  agent,  before  he  took  charge,  in  comi)leting  400  feet  of  the  south 
pier  and  pai-tially  rebuilding  700  feet  of  the  north  pier ;  the  latter  was 
left  in  an  unfinished  condition,  the  style  of  workmanship  being  rough 
and  defective;  he  asked  for  an  appropriation  of  $19,537.77  to  put  the 
harbor  in  order. 

No  appropriation  was  made,  however,  and  in  1857  Lieutenant  Colonel 
Graham  reported  that  the  works  were  rapidly  deteriorating,  and  asked 
for  $23,857  to  put  them  in  order.  No  action  was  taken  upon  this  recom- 
mendation, and  nothing  more  was  done  until  186G. 

1806. 

In  Febniary  Col.  and  Bvt.  Maj.  Gen.  T.  J.  Cram,  of  the  Corps  of 
Engineers,  in  accordance  with  orders  from  the  Chief  of  Engineers,  made 
a  survey  of  the  harbor  and  submitted  a  report  with  an  estimate  of  the 
cost  of  its  improvement.  General  Cram  made  a  careful  examination  of 
the  piers  and  reported  them  to  be  in  a  dilapidated  condition ;  he  recom- 
mended that  the  north  pier  should  be  repaired  for  a  length  of  QQ5  feet, 
and  the  south  pier  for  a  length  of  180  feet ;  the  heavy  ice  in  the  canal 
and  lake  prevented  any  examination  as  to  depth. 

Although  the  revetment  of  the  banks  of  the  canal  was  decayed  and 
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Abstract  of  bids  received  and  opened  by  Maj.  G.  Weitzelj  Corps  of  Engineers j  on  September 
8, 1879,  far  furnishing  dredges^  tugSj  and  scows  for  the  improvement  of  Saint  Mary^s  River, 
Michigan. 


■ 

1 

For  work  to  be 
done  off  Round 

For  work  to  be 

Island     Point, 

done  at  shoal, } 

No.      Name  of  bidder.          Keaidence. 

and  between 

of  a  mile  above 

Capacity  of  dredges. 

1 

Round    Island 

Saint  Mary's 

1 

and  Point  Iro- 

Falls Canal. 

quois. 

! 

Per  hour. 

Per  hour. 

1    Charles  J.  DeGraw   Fulton,  N.  T ... . 

$6  00 

$7  00 

One  800  and  one  1,200 

1 

yards  per  day. 

2 

Charles  F.  Dnnbar. 

Erie,  Pa 

9  00 

7  00 

One  with  two  engines, 
10  by  14  inches  each ; 
the   other  with  two 
engines,  8  by  14  inches 

each. 

3    Charles  S.  Barker. . 

SaultSte.  Marie, 

13  00 

7  95 

Each  115  horse-power. 

Mich. 

4  ;  Williams  Sc  Upham   L' Anse,  Mich . . . 

12  50 

12  50 

Each  100  horse-power. 

5    Starke,  Smith  &  Co.  i  MUwaukee,  Wis. 

15  00 

12  00 

One  with  two  engines, 

14  by  14  inches  each; 

the  other  with  two  en- 

! 

gines,  12  by  14  inches 

1 

each. 

6    Carkip.  Stickney  &    East  Saginaw, 

14  50 

14  00 

Each    with    two    en- 

Cram.                         Mich, 

gines,  12  by  24  inches 

1 

• 

each. 

Abstract  of  bids  received  and  opened  by  Maj.  G.  Weitzel,  Corps  of  Engineers,  on  September 
26,  1879,  far  excavating  and  removing  about  77,000  cubic  yards  of  material  from  Saint 
Marges  Falls  Canal. 


No.  1                               Name. 

Residence. 

Price  per 
cubic  yard. 

1     Charles  S.  Bark«r 

Sault  Ste.  Marie.  Mich 

■ 
10  35 

2     Starke  &  Smith 

Milwaukee.  Wis  . 

55 

3  '  Farris  &  Garfield 

Painesville.  Ohio 

4     Boyle  <&  Roach , 

CincinnatL  Ohio  . 

55 

Abstract  of  bids  received  and  opened  by  Maj.  G.  Weitzel,  Corps  of  Engineers^  on  January  5, 
1880,  for  furnishing  about  90  tons  of  iran  and  brass  work  for  the  lock-gates  of  the  Saint 
Mary^s  Falls  Canal,  Michigan. 


No. 


1 
*> 


Name. 


Residence. 


WillaniS.  Pope Detroit,  Mich. 

Detroit  Locomotive  Works I do 


Price  per 
pound. 


$0  08 
lOj 


Abstract  of  bids  for  furnishing  two  dredges,  with  two  tugs  and  four  scows,  for  improving  Saint 
Mary^s  River,  Michigan,  received  and  opened  by  Maj.  G,  Weitzel,  Corps  of  Engineers,  on 
May  3,  1880. 


No. 


Name. 


1  John  Hickler 

2  Williams  &  Upham 

3  J.W.Dennis 

4  I  Carkin,  Stickney  &  Cram 


Residence. 


Price  per 
hour. 


BuflMo,N.Y f7  48 

L'Anse.Mich $8  90  &  9  00 

-  9  5§ 

12  50 


Buffalo,  N.  Y 

East  Saginaw,  Mich 
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Abstract  of  contr<ict8  entered  into  during  fiscal  year  ending  June  30,  1880,  for  work  or  ike 
improvement  of  the  Saint  Mary's  River  and  Saint  Mary's  Falls  Canaly  Michigan. 


Ko. :  Name. 


1  ;  Charles  S. Barker... 

2  Williams  &  Upham 

3  ;  Charles  S.  Barker... 

4  WillardS.  Pope  .... 

5  <  John  Hiokler 


Kind  of  work. 


Funiishiug  ditxlgc 

do 

Excavating  in  cafial 

Furnishing  iron  and  brass . 
Furnishing  dredges 


Price. 


|7  95  per  hour. 
12  50  per  hour. 

85  per  cubic  yard. 

OSperpounct. 
7  48periiour. 


RKPOKT  OF  MR.    ALBKRT  NOBLE,    ASSISTANT  ENGINEER. 

Sault  Ste.  MaIus,  Mich.,  June  30, 1880. 

Major  :  I  have  the  honor  to  submit  tho  following  report  of  operations  at  the  Saint 
Mary's  Falls  Canal  and  on  the  Saint  Mary's  River  during  the  year  endins  June  30, 
1880. 

saint  Mary's  falls  canal. 

At  the  beginning  of  the  year  there  were  five  contract«  existing,  one  with  Boyle  & 
Roach  for  furnishing  stone  for  backing  and  laying  the  masonry  of  the  new  lock,  and 
for  filling  earth  behind  the  walls;  one  with  Henry  Van  Vleck  for  furnishing  face  stone 
for  the  lock ;  one  with  Charles  S.  Barker  for  dredging  for  the  enlargement  at  the  head 
of  the  canal;  one  with  Larkin  &  Patrick^  and  one  with  E.  A.  Wetmored^  Co.,  for  tim- 
ber for  pier  revetment. 

A  contract  was  made  with  Charles  S.  Barker,  October  11, 1879,  for  excavation  for 
the  entrance  to  the  new  lock,  and  one  with  Willard  S.  Pope,  January  9,  li^,  for  ftir- 
nishin^  the  iron- work  for  the  lock-gates. 

By  hired  labor  and  the  purchase  of  materials  in  open  market  the  constraotion  and 
placing  of  the  operating  machinery  for  the  new  lock  were  commenced  and  nearly 
completed ;  the  stone  required  for  the  construction  of  the  machine-house  and  movable 
dam  and  a  part  of  the  timber  required  for  the  Ipck-gates  procured ;  the  constmction 
of  a  dam  at  the  head  of  the  canal  commenced  ;  by  hinxl  labor  and  the  pnrohaae  of 
timber  by  contract  the  construction  of  the  pier  revetment  was  continued. 

The  amounts  of  work  performed  and  material  received  during  the  year  nnder  the 
'  several  contracts  were  as  follows : 

Under  the  contract  of  May  29,  1875,  1,545.19  cubic  yards  of  masonry  have  l>ee^  laid 
and  26,765.12  cubic  yards  of  earth  filling  placed  behind  the  walls  of  the  new  lock,  • 
completing  the  contract. 

Under  the  contract  of  May  11, 1876,  2,868.99  cubic  feet  of  face  stone  have  been  re- 
ceived, completing  the  contract. 

Under  the  contract  of  July  9,  1877,  23,978  cubic  yards  of  earth  and  bowlden  have 
been  excavated. 

Under  the  contract  of  November  8,  1878,  28,764  cubic  feet  of  timber  have  been  re- 
ceived. 

Under  the  contract  of  October  11, 1879, 31,108  cubic  yards  of  earth  and  bowlders  have 
been  excavated. 

Under  the  contract  of  January  9,  1880,  169,896  pounds  of  iron- work  have  been  re- 
ceived. 

In  the  superstnicture  of  the  new  southwest  pier  27,470  cubic  feet  of  timber  have 
been  placed ;  7,18()  cubic  yards  of  earth  and  stone  have  been  filled 'in  thenier,  and 
14,600  cubic  yards  of  earth  and  stone  have  been  filled  behind  the  pier;  7,(io6  onbic 
yards  of  the  old  southwest  pier  have  been  dredged  out. 

For  the  conRtruction  of  the  masonry  for  a  movable  dam  1,523  cubic  feet  of  stone 
were  purchased. 

For  the  construction  of  the  gates  and  miter-sills  of  the  new  lock  43,578  feet  (boAid 
measure)  of  oak  timber  were  purchased. 

To  complete  the  improvement  according  to  existing  pnijectsthe  improvement  of  the 
upper  entrance  is  to  be  completed,  the  movable  dam  to  be  built,  the  excavation  above 
and  below  the  new  lock  to  be  made,  tho  lock-gates  built,  the  operating  machinexT, 
machine-house,  and  pier  revetment  completed,  guard-gates  with  their  masonrv  to  be 
built  at  the  head  of  the  old  locks,  thf  grounds  to  be  grad<Hl,  and  sloi>e-waI]8  laid. 

With  the  funds  available  for  expenditure  during  the  year  ending  June  3^,  WSl,  it 
is  proposed  to  do  all  the  work  above  described,  except  the  construction  of  gnard- 
gates  and  their  masonry  at  the  li(>ad  of  the  old  locks,  and  the  grading  and  slope- 
walls.  In  case  the  canal  should  be  tranHterred  to  the  United  States,  the  snm  of 
$25,000  will  be  reserved  for  oi)erafing  (expenses  aud  ordinary  repairs. 

An  appropriation  of  $100,000  is  needed  for  the  year  ending  June  30,  1882,  to  com- 
plete the  improvement  and  pay  operating  expenses  and  repairs. 
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SAINT  Mary's  river. 

The  lield  work  of  the  survey  was  completed  October  10,  1879.  Diirin*;  the  winter 
ilw  fiitini!  ollict'  force  was  employed  iu  plotting  the  work.  Though  still  incomplete 
the  maps  were  far  enough  iulvanced  in  April  to  enable  me  to  submit  an  estimate  of 
th«'  cost  of  making  a  16-foot  channel  from  Lake  Superior  to  Lake  Huron.  In  this 
estimate  the  cost  of  improving  the  channel  through  the  East  Neebish  Rapids  was  not 
included,  that  improvement  having  been  uudertjiKen  several  years  ago  by  the  Cana- 
dian Government. 

As  soon  as  ])ossible  after  connnencing  the  survey  dredges  were  employed  to  deepen 
the  chaniu;!. 

The  contracts  existing  for  this  work  are  three  in  number,  as  follows :  Nvlth  Charles 
S.  Harker,  dated  September  29,  1879,  for  one  dredge ;  witli  Williams  &  Upham,  dated 
September  30,  1879,  for  one  dredge,  and  with  John  Hickler,  dated  May  13,  18C0,  for 
two  dredges.  •  The  contractor  first  named  is  awaiting  linal  payment ;  the  others  are 
still  employed. 

At  this  time  work  has  been  commenced  on  five  shoals,  but  not  completed  on  any  of 
them.  It  is  hoped  that  the  funds  now  available  may  sufiQco  for  tlie  improvement  of 
the  channel  from  Lake  Superior  to  the  foot  of  Sugar  Island.  The  excavation  consists 
of  the  renu)val  of  nearly  all  kinds  of  material  commonly  met,  except  solid  rock,  and  it 
is  impossible  to  make  a  satisfactory  estimate  of  its  cost. 

An  appropriation  of  $50,000  is  needed  for  the  year  ending  June  30, 1882,  with  which, 
if  no  unforeseen  difficulties  are  met,  it  is  expected  that  the  work  will  be  completed. 

A  tracing  showing  the  pre8<5ut  condition  of  the  imiirovement  of  the  canal  and  a  dia- 
gram showing  the  stage  of  water  aoove  and  below  the  locks  accompany  this  report. 
Very  respectfully^  your  obedient  servjint, 

Alfred  Noble, 

Assistant  Engineer, 

Maj.  G.  Weitzel, 

Corps  of  Engineers^  U.  S.  A, 


surveys  of  the  navigable  channel  of  saint  mary's  riveb, 
michigan,  and  of  the  approaches  from  lake  superior  to 
saint  mary's  falls  canal,  for  a  sixteen-foot  channel. 

United  States  Engineer  Office, 

Detroit^  Mich.j  April  27,  1880. 

General  :  I  have  the  honor  to  state  that  the  act  making  appropria- 
tions for  the  construction,  repair,  preservation,  and  completion  of  cer- 
tain works  on  rivers  and  harbors,  and  for  other  purposes,  contained  the 

following  clause : 

. 

For  improving  Saint  Mary's  River  and  Saint  Mary^s  Falls  Canal,  three  hundred 
thousand  dollars,  of  which  sum  two  hundred  thousand  dollars  shall  be  eipended  on 
the  canal,  and  one  hundred  thousand  dollars  shall  be  exi)ended  on  the  survey  and  im- 
provement of  the  river  towards  obtaining  a  depth  in  present  channel  of  sixteen  feet. 

The  circular  letter  from  the  office  of  the  Chief  of  Engineers  dated 
April  5,  1879,  informed  me  of  this  fact  and  directed  me  to  furnish  a  pro- 
ject for  the  expenditure  of  the  money.  I  submitted  the  project  with 
letter  dated  April  9, 1879,  and  in  another  letter  of  same  date  I  requested 
authority  to  proceed  with  the  survey  as  soon  as  navigation  opened. 

But  I  did  not  receive  the  authority,  and  it  was  only  on  May  31,  1879, 
that  I  was  directed  to  proceed  with  the  survey  by  a  telegram  from  your 
office. 

The  party  was  promptly  organized  and  took  the  field  properlv  equipped 
on  June  20,  1879. 

The  following  is  a  copy  of  the  report  of  Mr.  Alfred  Noble,  who  was 
in  charge  of  the  work,  to  me : 

Detroit,  Mich.,  April  23,  1880. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  navi- 
able  channel  of  the  Samt  Mary's  River  and  the  Middle  Neebish  outlet  from  Hay  Lake, 
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and  an  estimate  of  the  cost  of  removing  obstruction^  in  the  navigable  channel  to  a 
deptli  of  16  feet  below  the  water's  surface. 
The  lield  work  was  commenced  on  June  20,  1879,  and  completed  October  11,  l'?79. 

From  the  lake-survey  charts  and  from  the  report*  of  navigators  it  ap]>cared  that 
there  were  three  localities  above  the  Saint  Mary's  Falls  Canal  requiring  ini)>rovemeiit ; 
that  there  was  deep  water  in  the  ujiper  part  of  Lake  George  and  from  the  head  of 
Mud  Lake,  at  Sailors'  Encampment,  to  Lake  Huron.  It  was  necessary  to  survey  a  dis- 
tance, measured  in  the  direction  of  the  channel,  of  0.6  of  a  mile  across  the  slioal  be- 
tween  Round  Island  and  Point  Iroquois,  a  distance  of  1  mile  across  the  shoal  olf  Round 
Ishand  Point,  a  distance  of  2.6  miles  from  Big  Point  to  the  head  of  the  Saint  Mary's 
Falls  Canal,  a  distance  of  14.4  miles  from  the  foot  of  the  Saint  Mary's  Falls  Cannl'to 
deep  water  at  the  head  of  Lake  George,  a  distance  of  13.8  miles  from  deo])  wat<?r  at 
the  head  of  the  flats  in  Lake  George  to  Mud  Lake,  and  to  complete  the  survey  of  the 
Hay  Lake  channel,  a  distance  of  5.6  miles  from  deep  water  in  Hay  Lake  through  the 
Middle  Neebish  Rapids  to  the  confluence  of  this  channel  at  the  head  of  Little  Mud 
Lake  with  the  <me  now  navigated,  making  a  total  distance  of  38  miles. 

The  triangulation  was  also  extended  through  the  West  Neebish  in  order  to  locate 
borings  taken  to  complete  the  survey  of  1873. 

The  Canadian  Government  has  prosecuted  the  improvement  of  the  East  Neebish 
Rapids  for  four  years.  I  was  informed  by  the  resident  engineer  that  it  was  pro|K)scd 
to  continue  it.  No  soundings  were  taken,  therefore,  for  a  distance  of  2,500  feet  tlirough 
the  most  rapid  ])art. 

A  system  of  triangulation  was  extended  along  the  river  and  enough  additional  sta- 
tions built  to  locate  the  shore  line  and  the  soundings.  No  topography  was  taken 
except  along  the  shore  line. 

The  channel  navigated  by  vessc^ls  was  included  between  two  parallel  lines  of  buoys 
fnmi  500  to  1,500  feet  apart ;  at  the  greater  width  a  center  line  of  buoys  was  usually 
set.  It  was  sought  to  include  all  the  area  through  which  there  was  any  probabihty 
of  locating  the  cliannel  to  be  improved.  The  area  thus  included  was  sounded  by  the 
time-s<mnding  method  When  time  soundings  showed  a  less  depth  than  22  feet  over 
stony  bottom,  or  less  than  20  feet  over  sand  or  clay,  the  area  of  shoal  water  was 
sounded  from  the  raft.  This  raft  was  KJ  feet  by  100  feet;  it  was  attached  by  aline 
1,5(X)  to  2,r)00  feet  long  to  a  small  scow  anchored  in  the  stream  as  near  the  channel 
as  practicable.  Suspended  from  the  raft  was  a  line  of  iron  bars  which  could  could  be 
lowered  to  any  desired  depth  (16  feet  or  less)  below  the  surface  of  the  water.  The 
*'8wiuging  line"  c<mnecting  the  rtift  and  scow  was  attached  to  one  end  of  the  rait.  At 
distances  of  25  feet  from  each  other  along  one  side  of  the  raft  four  rodnien  were 
stationed,  who  took  soundings  at  intervals  of  15  seconds  as  the  raft  was  pushed  acroM 
the  channel  by  a  small  tug.  At  each  sounding  the  direction  of  the  raft  was  noted  by 
compa«8-reading.  A  staft"  at  the  center  of  the  raft  was  located  each  fourth  soonding 
bv  two  transit  readings  by  observers  ashore.  After  crossing  the  channel  the  tug  waa 
changed  to  the  opposite  side  of  the  raft,  75  feet  of  swinging  line  paid  out  and  a  new 
area  across  the  channel  sounded.  In  this  way  not  only  were  a  large  number  of  soimd- 
ings  taken  and  locatt^l  with  considerable  accuracy,  but  any  scattered  bowlders  with 
less  than  16  feet  of  water  on  them  were  located  by  the  bars. 

J^t  a  few  i>laces  where  the  ])resenct5  of  rock  was  Known  or  suspected,  enough  borings 
were  made  to  estimate  its  amount  approximately. 

Water-gauge  readings  were  taken  at  two  ])laces  at  intervals  of  15  minutee  during 
the  working  hours.  One  observer  was  stationed  at  the  Saint  Mary's  Falls  Canal ;  the 
other  near  tl)e  work.  New  gauges  were  established  as  the  work  progressed.  The  dif- 
ference between  the  assumed  stage  of  reference  at  the  canal  and  the  mean  stage  at  the 
canal  tor  the  time  that  any  one  gauge  at  the  work  was  occupied,  was  applied  to  the 
mean  of  the  readings  of  the  gauge  at  the  work  to  determine  the  surface  of  leferenoe 
at  that  gauge.  The  diflerence  between  the  mean  surface  of  the  water  at  the  woric 
for  any  half  day,  and  this  surface  of  reference,  was  applied  as  a  correction  to  the 
soundings  taken  during  that  half  day. 

The  stages  of  reference  at  the  canal  are  as  follows: 

At  the  head  of  the  canal  116.00'  above  canal  datum. 

At  the  foot  of  the  canal  1)8..50'  above  canal  datum. 

The  triangulation  of  the  survey  above  Point  Aux  Pino  was  not  connected  with  the 
remainder.  One  line  was  measured.  For  the  remainder  of  the  triangulation,  five 
lin<j8  were  measured. 
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The  lines  were  measured  witli  a  500-foot  steel  tape  ;•  each  line  was  measared  twice 
and  the  measurements  corrected  for  temperature,  with  the  following  result-s : 


3    Si 


Line. 


al 


CO  Sfe 


11 

it 

S8 

is5 


Feet. 

A3-^ 2,219.375 

:ill-A13 3,122.409 

Al»-^21 7, 127.  503 

^36-^38 9,116.650 

A55-Q51 3,044.088 

A76-ii78 7,990.747 


Feet. 
2, 219. 025 
3. 122. 425 
7, 127.  595 
9, 116. 807 
3,  044.  075 
7,  990.  721 


§ 

v 

^ 


Feet. 
2, 219. 200 
3, 122. 417 
7, 127.  549 
9, 116.  728 
3.  044.  082 
7,  990.  734 


a 

o 


i1 


o 


ft 

a 

o 
.a 

a 


Feet. 
—0.005 
—0.175 
—0.078 
—0.061 
—0.007 
—0.091 


Feet. 
2, 219. 195 
3, 122. 242 
7, 127. 471 
9, 116. 667 
3, 044. 075 
7,990.643 


No  raft  soundings  were  taken  in  the  Middle  Neebish  outlet  from  Hay  Lake. 
Soundings  were  taken  along  a  cork  line  through  the  most  rapid  part  of  Middle 
Neebish  for  a  distance  of  1  mile. 


ESTIMATE. 

It  is  desired  to  have  as  great  a  depth  of  water  through  the  river  as  through  the 
canal.  It  is  known  that  the  ditference  of  the  water^s  surmce  at  the  foot  of  the  canal 
and  at  the  foot  of  Lake  George  was  1  foot  less  in  Aug^ust,  1879,  than  in  August,  1874. 
The  soundings  are  referred  to  a  surface  of  reference  parallel  to  the  surface  of  1879. 
To  insure  a  depth  through  the  river  as  ^eat  as  that  through  the  canal,  there  must 
be  an  allowance  made  for  the  differenct?  in  inclination  of  the  surface  of  the  river. 

This  estimate  is  based  on  a  depth  below  the  surface  of  reference  of  16.00'  above  the 
canal ;  16.2,^'  from  Topsail  Island  to  Farmer's  Ridge ;  16.50'  in  Little  Lake  GJeorge, 
and  17.00'  from  Church's  to  the  Sailors'  Encampment. 

The  maps  of  the  Middle  Neebish  outlet  of  Hay  Lake  are  not  yet  completed,  and  this 
estimate  includes  only  the  obstructions  in  the  channel  now  navigated. 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


l,li  miles  above  Round  Island $3,000 

2,otrRound  Island  Point 8,000 

3,  below  Big  Point 5  000 

4,  above  Topsail  Island 2,014 

5,  above  Topsail  Island 9,498 

6,  between  Marchand's  and  Jenkin's  Reefs 6, 498 

7 1.313 


8,  near  channel  buoy  53 

9 

10 


near  Farmer's  Ridge  buoy 


336 

1,982 

833 

: 228 

1,215 

1,448 

450 

IbO 

16,  in  Little  Lake  George 230 

17,  in  Little  Lake  George 1,060 

18,  in  Little  Lake  George 3,072 

19,  above  Church's,  north  side  of  channel 500 

20,  above  Church's,  south  side  of  channel 1, 200 

21,  Lake  George  above  the  natural  cut 43, 500 

22,  Lake  George  below  the  natural  cut 36, 600 

2:^,  otr  Stribling's  Point 960 

24,  above  Green's  Point 11,250 

25,  off  Point  of  Woods 10,500 

26, off  Mirr's  Point .'....  21,000 

27,  at  Sailors'  Encampment 10,000 


181,867 
Add  15  per  cent,  for  superintendence  and  contingencies 27, 280 


Total 209,147 
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This  cstiinjito  is  for  a  300-foot  cluimu'l  throiij^h  all  tho  olMtructious  except  Nob,  21 


2'2f  of  Hnml  iiiitl  clay  ;  No.  27,  of  bo\vl(l«'i>»  and  inaHsoM  of  limestono. 
Very  resiH»ctfully,  your  olxMlicnt  servant, 

Alfred  Noblk, 

Ans.btant  Enginver. 
Ma^j^  G.  Wkitzkl. 

CorpH  of  IJnyinccrSy  U.  S.  A. 

It  will  be  seen  froui  the  above  that  the  oi)inion  expressed  by  me  iu 
my  preliminary  report,  dated  January  9,  1880,  as  to  the  cost  of  improv- 
ing this  channel  of  the  Saint  ]\Iary's  Itiver,  to  obtain  the  deptli  ciille<l 
for  in  the  act  of  Congress  is  erroneous  in  that  T  placed  tho  cost  too  high. 
It  is,  however,  utterly  inii)0ssible  to  estimate  the  cost  of  such  work  with 
absolute  accuracy.  In  this  case  the  cost  may  not  exceed  8200,000,  and 
may  reach  $225,000. 

The  Canadian  Government  is  engaged  in  deepening  the  Bast  Neebish 
liapids,  and  in  its  official  reports  leads  me  to  the  conclusion  that  it  will 
improve  this  part  of  the  channel  to  a  depth  of  IG  feet.  I  therefore  did 
not  include  this  in  our  work. 

The  amount  of  money  expended  on  tlie  survey  and  improvemeut  of  the 
river  to  date  is  $28,500.  This  leaves  a  balance  on  baud  of  $71,500  to 
continue  the  work.  Assuming,  therefore,  that  the'work  will  eventually 
cost  $225,000,  the  sum  uecessiiry  still  to  be  appropriated  to  complete 
the  work  is  $150,000,  taking  into  consideration  that  about  $3,500  worUi 
of  work  has  already  been  done  on  the  improvement. 

This  entire  sum  can  be  economically  and  judiciously  expended  daring 
the  fiscal  year  ending  June  30, 1881,  and  I  therefore  respectfully  urge 
its  appropriation. 

The  new  canal  will  be  open  to  commerce  early  in  the  season  of  1881, 
if  Congress  makes  the  proper  appropriation  at  its  present  session.  In 
order  to  get  the  ftill  benefit  of  the  improved  canal  at  as  early  a  date  as 
possible,  this  channel  should  be  improved  by  that  time. 

The  draw  ings  to  illustrate  the  survey  will  be  transmitted  as  soon  as 
completed. 

Very  re8i)ectfully,  your  obedient  servant, 

G.  Wbitzel, 
Major  of^ngineeri. 

Brig.  Gen.  II.  G.  Wuight, 

Chwf  of  Engineers,  U,  S,  A, 


H  H  2. 


CONSTRUCTION  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HUfiON, 

MICHIGAN. 

The  progress  of  this  work  during  the  year  has  been  quite  satisfiMtory 
when  the  yumerous  delays  caused  by  the  contractors  for  timber  and 
stone  are  taken  into  considerati(m.  ,     . 

Nine  cribs,  05  by  3iS  f(»et,  were  built  and  placed  in  position  in  30  feet 
of  water,  in  extension  of  tlie  lake  arm  of  the  breakwater.  The  super- 
structure on  the  ten  cribs  sunk  during  last  season  has  been  constructod 
to  5  feet  in  height  in  a  length  of  144  feet,  to  4  feet  in  height  in  a  length 
of  308  feet  and  2  feet  hi  height  in  a  length  of  108  feet,  and  filled  up  with 
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bowlder  stone;  five  grillage  bottoms  for  additional  cribs  were  built; 
1,000  linear  feet  of  timber  wall  5  feet  in  height  was  built  from  the  north 
entrance  eastward,  and  considerable  work  in  preparing  the  bottom  and 
drilling  large  bowlders  was  done  by  the  diver.   • 

I  regret  to  be  compelled  again  to  call  the  attention  of  Congress  to  the 
imperative  necessity  of  creating  the  position  of  master  for  this  harbor. 
I  have  repeatedly  called  attention  to  this  matter.  During  the  severe 
storm  during  the  night  from  November  19  to  20,  1879,  five  lives  were 
lost  and  considerable  property  destroyed  at  the  entrance  to  the  hari[>or, 
all  of  which  would  have  been  prevented  if  a  master  armed  with  proper 
authority  had  been  on  the  ground. 

Three  contracts  were  let  during  the  year  for  furnishing  timber  and 
iron  for  the  breakwater  and  for  dredging  to  increase  the  capacity  of  the 
harbor. 

It  is  i)roposed  to  expend  the  ai)propriation  of  $75,000  made  by  the  act 
of  Congress  approved  June  14,  1880,  in  extending  the  lake  arm  of  the 
breakwater  and  in  dredging  in  the  harbor.  This  appropriation  has, 
however,  not  yet  been  made  available. 

The  estimated  cost  of  this  work,  according  to  the  original  project, 
wafi  $1,452,550 ;   but,  as  explained  in  my  annual  report  for  the  fiscal 
year  ending  June  30,  1877,  it  will  probably  cost  not  to  exceed  $875,000. 
Of  this  amount  the  following  sums  have  been  appropriated : 

1871 .- $100,000 

1872 100,000 

1873 75,000 

1874 , 75,000 

1875 100,000 

1876 75,000 

1878 100,000 

187g 75,000 

1880 75,000 

Total 775  000 

I  respectfully  recommend  that  the  sum  of  $100,000  be  appropriated 
to  complete  this  work  during  the  fiscal  year  ending  June  30,  1882. 

The  appended  report  of  Mr,  C.  P.  Gilbert,  assistant  engineer,  in  local 
charge  of  the  work,  gives  in  detail  the  operation  during  the  past  yejff, 
and,  in  connection  with  my  last  annual  report,  a  complete  history  of 
the  work. 

The  work  is  located  in  the  collection  district  of  Port  Huron,  Mich.  The  nearest 
port  of  entry  is  Port  Huron.  A  light-house  stands  on  the  angle-crih  of  the  break- 
water. 

The  amount  of  revenne  collected  in  this  district  during  the  fiscal  year  was 
1207,076.53. 

The  whole  commerce  of  the  great  chain  of  northern  and  northwestern 
lakes  will  be  benefited  by  this  work. 

Money  statement, 

July  1,  1879,  amount  available ^150,791  11 

Amount  appropriated  by  act  approved  June  14,  1880 75, 000  00 

$225,791  11 

J^y  1,  1880,  amount  expended  during  fiscal  year 64, 861  24 

July  1,  1880,  amount  available 160,929  87 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882    100, 000  00 
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Abstract  of  bids  for  furnishing  timber  for  orib-work  at  the  Harbor  of  Refuge,  Lake  Hwron, 
Mich.f  received  and  opened  by  Maj,  G,  Weitzel,  Corps  of  Engineers,  on  Nbvem!ber  29, 1879. 


No. 

Name. 

Residence. 

Lotl,            Lots,            Lot  3^ 
perKfeet  per  li feet.  perMfwt 

I 

8 

John  W.  McGinn 

Chelwvfi'an.  lif  ich ....,,  ^  ^  ^  - 

$13  88 
14  86 
16  15 

$18  50              $13  25 

Farria  &  Garfield 

Painesville.  Ohio 

14  85               14  85 

TTemenwRv  Sr-  Haves r  -  r 

do 

15  90               1<  50 

Abstract  of  bids  received  and  opened  by  Maj.  O.  Weitzely  Corps  of  Engineers,  on  February 
2y  1880,  for  furnishing  dredge,  tug,  and  scows  for  removing  shoaU  at  the  Harbor  of  Rrf- 
ugCt  Sand  Beach,  Mich. 


No. 


Name. 


Residence. 


Toledo,  Ohio  . 
Boflfalo,  N.Y. 
Fulton,  N.  Y 


1  HoseaT.  Stock 

2  John  Hickler 

3  George  M.  Case 

4  I  Thomas  M.  HubboU j  East  Saginaw,  Mich. 

5  Orville  J.  Jennings |  Fulton,  N.Y 

6  Lee  &  Dunbar Buffalo,  N.Y 

7  •  Carkin,  Sticknoy  &  Cram j  East  Saginaw,  Mich. 

8  Williams  &  Upham j  L'Anse,  Mich 


Price  per 
boor. 


$7  60 
875 
950 
10  00 
10  00 
JlOO 

14  50 

15  00 


Abstract  of  bids  received  and  opened  by  Maj.  G.  Weitzei,  Corps  of  Engineers,  on  Febmary 
2,  1880,  for  furnishing  iron  holts,  spikes,  and  plates  for  the  Harbor  of  B^uge^  at  Sand 
Beach,  Mich. 


No. 


Name. 


Residence. 


1  '  Michigan  Bolt  and  Nut  Works '  Detroit,  Mich 


Duchamie,  Fletcher  &  Co i do . 

George  Worthington I  Cleveland,  Ohio 

Henry  D.  Hall ■  Cuyahoga.  Ohio 

Christian  H.  Buhl Detroit,  Mich  ., 

WillanlS.  Pope do 


Prieeper 
I    pomM. 


$0  0l| 
05 

08 


Informal. 


Abstract  of  contracts  entered  into  during  fiscal  year  ending  June  20,  19S0,  for  work  at  tk$ 

Harbor  of  Refuge,  Lake  Huron,  Mich. 


No. 


1 
2 
3 


Name. 


Kind  of  work. 


John  W.  McGinn :  Furnishing  timber 

Hosea  T.  Stock '  Furnishing  dredge 

Ducharmo,  Fletcher  &  Co j  Furnishing  iron . . . 


Price. 


$13.25,  $13.50,  $13.88  per  K  lioet 
$7.60  per  honr 
$0,044  P^i*  pound. 


REPORT  OF  MR.   C.    P.   GILBERT,  ASSISTANT  ENGINEER. 

Sand  Beach,  Mich.,  Jane  20,  1680. 

General  :  I  have  the  honor  to  Hubmit  the  following  report  of  operations  at  the 
harbor  of  refnge  for  the  year  ending  June  30,  1880. 

The  work  oi  construction  has  been  continued  by  the  purchase  of  material  andsr 
advertised  contract  and  in  open  market  and  witli  hired  labor  and  plant. 

The  necessary  preparations  of  the  crib  foundations  by  means  of  divers,  and  the  re- 
peated moditications  of  the  plans  re<iuired  by  the  varying  character  of  the  bottom  and 
the  incn^ascid  exposure  aa  the  work  advances  out  into  the  lake,  render  it  impractica- 
ble to  propose  a  set  of  specifications  for  a  contract  that  would  not  have  to  be  changed 
during  the  progress  of  a  scason^s  work. 

The  work  has  thus  far  been  carried  on  at  a  less  cost  than  when  under  contract,  and 
is  now  quite  well  supplied  with  plant  and  t<M)ls. 
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During  the  year  1879  eight  65  by  38  foot  cribs  were  constructed  and  secured  in 
place  in  30  feet  of  water,  completing  the  project  for  that  season  of  ten  cribs  without 
superstructure  in  extension  of  the  lake  arm  of  the  breakwater. 

The  progress  of  the  work  during  the  entire  season  was  seriously  delayed  by  the  con- 
tinued faihire  of  the  contractors  for  material  to  furnish  it  as  needed,  necessitating  the 
purchase  of  timber  and  plank  in  open  market  to  keep  the  work  going. 

One  thousand  linear  feet  of  timber  wall,  5  feet  high  above  the  deck,  was  built  along 
the  lake  face  of  the  old  work  from  the  north  entrance  eastward.  This  was  built  in 
accordance  with  your  instructions  as  an  attempt  to  prevent  the  heavy  flow  of  water 
over  the  top  of  the  i)ier  during  severe  gales.  This  washing  of  heavy  seas  across  the 
top  of  the  breakwater  made  it  very  dangerous  and  frequently  impossible  for  sailors  to 
land  u])on  the  breakwater  dnring  heavy  storms  for  the  purpose  of  making  their  lines 
fast.     The  extra  wall  is  a  decided  success,  and  meets  great  lavor  from  vessel  men. 

A  partial  i)reparjition  of  the  foundation  for  next  season's  cribs  was  made  by  the 
diver. 

Timber  for  live  grillages  was  stored  over  winter  to  commence  work  upon  in  spring. 

It  was  not  thought  best  to  employ  a  dredge  during  the  season  of  1879,  owing  to  the 
late  date  at  which  the  appropriati(m  approved  March  3,  1879,  was  made  available. 

The  work  here  was  closed  for  the  season  November  15,  and  placed  in  charge  of  a 
watchman.  On  the  night  of  November  19,  1879,  a  very  severe  storm  occured  on  Lake 
Huron,  during  which  six  barges  and  vessels  were  driven  ashore  from  the  east  side  of 
the  harbor  upon  the  reef  below,  with  a  loss  of  live  lives  and  the  total  destrnction  of  two 
barges.  It  is  the  decided  o]>inion  of  all  who  witnessed  the  occurrence  that  the  pres- 
ence of  a  pro]>erly  authorized  harbor  master,  by  compelling  the  vessels  to  take  proper 
places  in  th(^  harbor,  would  have  entirely  prevented  this  loss  of  life  and  property. 

Preparations  were  made  during  the  winter  for  continuing  the  survey  of  the  lake 
bottom  inside  the  harbor  by  sounding  throngh  holes  en  tin  the  ice,  but  the  entire 
failure  of  ice  ])revented  the  carrying  out  of  this  important  project. 

In  1880  the  work  of  construction  was  commenced  April  15,  working  upon  the  timber 
Btoretl  over  winter  and  purchasing  in  the  spring. 

The  timber  contractor  having  failed  to  furnish  any  timber  by  June  1,  the  date 
required  by  the  contract,  under  authority  from  you  I  purchased  timber  in  small 
lot*  in  open  market  to  keep  the  work  going,  and  with  the  exception  of  a  small 
lot  of  less  than  50,000  feet  furnished  by  contractor  June  17,  the  work  has  so  far  been 
carried  on  in  this  way,  and  process  made  as  follows : 

The  grillage  bottoms  for  fave  cribs  have  been  built  and  launched  ready  for  building 
np,  anu  one  65  by  38  by  31  foot  crib  completed,  sunk  in  place,  and  tilled  with  bowlder 
atone.  Sixty-four  thousand  three  hundred  and  eighty  feet  board  measure  timber  has 
been  framed  ready  to  build  into  cribs.  The  superstructure  walls  over  the  ten  cribs 
sunk  Lost  season  have  been  built  up  as  follows :  144  linear  feet  to  5  feet  in  height,  308 
linear  feet  to  4  feet  in  height,  198  linear  feet  to  2  feet  in  height,  and  all  filled  with 
bowlder  stone. 

The  settlement  of  these  cribs  during  the  winter  was  quite  satisfactory. 

The  supply  of  bowlder  stone  is  more  than  double  that  of  last  season,  and  will  be 
ample  for  the  season's  work.  Two  hundred  and  ten  cords  were  delivered  by  the  hand- 
pickers  in  their  own  boats  on  the  day  of  sinking  the  first  crib. 

The  dredge  contracted  for  arrived  on  the  12th  of  June,  and  commenced  work  on  the 
14th.     On  the  16th  the  boiler  failed  completely,  and  it  was  taken  below  for  repairs. 

The  diver  has  drilled  and  blasted  with  dynamite  to  a  size  for  the  dredge  to  handle 
twenty-one  large  bowlders  inside  the  harbor. 

At  the  beginning  of  the  year  there  were  two  contracts  existing.  One  with  Farris 
Sl  Garfield  for  furnishing  timber,  and  one  with  Orville  J.  Jennings  for  furnishing 
limestone.  Final  estimate  under  the  former  was  given  November  20,  1879.  The  con- 
tract with  Orville  J.  Jennings  was  annulled  after  he  had  refused  to  complete  it. 

During  the  year  proposals  for  furnishing  material  and  plant  under  advertised  con- 
tract were  received  and  accepted  as  follows:  November  29,  1879,  for  furnishing  timber 
and  plank,  from  John  W.  McGinn,  of  Cheboygan,  Mich. ;  February  2,  1880,  for  fur- 
nishing iron,  from  Ducharme,  Fletcher  &  Co.,  of  Detroit,  Mich.;  February  2,  1880,  for 
furnishing  dredge,  tug,  and  dump  scows,  from  Hosea  T.  Stock,  of  Toledo,  Ohio. 

These  contracts,  with  the  necessary  labor  to  put  the  material  in  place,  will  exhaust 
the  appropriation  a]>j>roved  March  3,  1879,  and  complete  the  project  for  the  season  of 
1880,  as  submitted  in  report  of  last  year. 

It  is  proposed  to  expend  the  appropriation  of  $75,000  approved  June  14,  1880,  in 
extending  the  lake  arm  of  the  bieakwater  by  additional  65  by  38  foot  cribs,  without 
superstructure,  in  building  a  complete  superstructure  orer  the  cribs  sunk  in  place 
under  a])propriatiou  approved  March  3, 1879,  and  in  continuing  the  work  of  dreo^ng 
inside  the  harbor. 

The  appropriation  asked  for  for  the  year  ending  June  30,  1882,  should  be  expended 
in  the  same  way. 

The  dimensions  of  the  work  now  in  place  are  as  follows:  From  north  entrance  to 


2078     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U,   8.   ABMT. 

oast  end,  3,445  linear  feet ;  complete  east  of  north  entrano^  3,730  linear  feet ;  cribs 
with  incomplete  superstructure,  650  linear  feet :  cribs  withont  saperiitinicture,  65  linear 
feet ;  complete  w6st  of  north  entrance,  1,500  linear  feet ;  total  length  in  place,  4,9^ 
linear  feet.    Portion  of  projected  length  in  place,  70  per  cent. 

Total  material  in  place  in  the  work,  11,393,3^  feet,  board  meaBOie,  timber  and  plank, 

923,536  pounds  iron,  35, 005  cords  of  stone,  which  amounts  are  63  per  cent,  of  the  timbm 

and  plank,  71  per  cent,  of  the  iron,  and  65  per  cent,  of  the  stone  required  for  tibe  total 

length  projected. 

A  tabulated  statement  of  the  lake  crafb  using  the  harbor  during  the  year  is  annexed. 

Very  respectfully,  your  obedient  servant, 

C.  P.  Gilbert, 

A$9Uiant  Engineer. 
General  G.  Weitzel, 

Major  J  Corps  of  Engineers, 
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Daring  the  year  the  drilling  and  blasting  have  been  carried  over  an  area  of  139,370 
square  feet.  In  this  area  12,121  cubic  yards  of  rock  have  been  broken,  and  there 
have  been  removed  by  dredging  8,401  cubic  yards  of  rook.  Of  the  above  total  the 
amounts  done  under  the  two  contracts  are  as  follows  : 

Under  contract  dated  October  21,  1878  : 

Area  drilled  and  blasted square  feet . .  77, 070 

Rock  broken cubic  yards . .     5, 785 

Rock  dredged do 6.690 

Under  contract  of  February  19, 1880 : 

Area  drilled  and  blasted square  feet . .  62, 300 

Hock  broken cubic  yards..     6,390 

Rock  dredged do 1  721 

It  appears,  therefore,  that  the  drilling  and  blasting  is  about  completed  under  botk 
contracts,  and  the  dredging  under  the  lirst  contract.  In  general  the  work  is  carried  ' 
on  as  rapidly  as  the  circumstances  will  permit.  Some  delay  is  caused  by  the  failote 
to  reach  graae  in  all  cases  by  the  first  blasts,  rendering  it  necessary'  to  go  al>out  froa 
point  to  point  with  the  drill  scow  and  blast  a  second  time.  This  failure  has  resulted 
from  the  peculiar  formation  of  the  rock,  which,  at  the  depth  reached  by  the  drUl, 
in  getting  grade  in  some  places  is  soft  and  yields  readily  to  the  explosive  and  dimiii* 
ishes  its  effect  upon  the  large  covering  layer  of  rock. 

In  some  parts  of  the  work  last  year  it  appeared  that  the  original  estimates  were  in- 
sufficient.   A  resurvey  of  the  whole  ground  shows  that  this  ditference  was  only  a  pM> 
tial  and  local  one,  and  the  quantity  now  computed  does  not  differ  from  the  original 
estimate  in  its  aggregate.    The  soundings  on  this  resurvey  were  taken  as  before  witk 
a  sounding  float  and  they  are  as  accurate  as  can  be  mad^.    They  show  that  there  n-    i 
mains  to  be  removed  a  quantity  of  42,819  cubic  yards,  which,  at  $7  per  yard,  wiU  cost  im  i 
round  numbers  $300,000.    There  is  already  appropriated  for  the  cominff  year  $50,006^  f 
which  leaves  to  be  appropriated  for  the  completion  of  the  work  |250,000.   There  are  sooM  I 
special  reasons  why  tliis  work  should  be  hastened  to  an  early  completion,  say  withli  I 
tnree  years.    The  locality  of  the  work  is  in  the  track  of  all  the  vessels  passing  through- 
the  Detroit  River.    In  its  prosecution  the  blasting  and  the  dredging  which  are  neoei- 
sarily  carried  on  in  different  places  both  leave  projections  and  ridges  of  rock  whi<A, 
for  the  time,  are  an  additional  obstruction.    A  continuation  of  the  work  longer  thai 
necessary,  therefore,  prolongs  the  difficulty,  with  no  advantage  in  point  of  economy. 
The  balance  required  to  finish  the  work  can  be  well  expended  in  two  years. 

The  number  of  vessels  that  struck  on  the  crossing  during  the  year  since  Septembtt  ' 
4,  1879,  was  thirty.    The  number  of  vessels  detained  at  the  crossing  from  October  17| 
to  November  14,  1879,  was  seventy-three.    The  average  length  of  detention 
twenty  hours. 

The  accompanying  tracing  shows  the  present  condition  of  the  work. 
Very  respectrally,  your  obedient  servant, 

Bbnj.  D.  Greenk, 
Captain  of  Engiiuen* 

Maj,  G.  Weitzel, 
Corps  of  Engineers. 
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1852, 1853, 1854, 1855, 1856. 

An  appropriation  of  $15,()00  waa  made  by  the  act  of  August  30,  and 
the  work  was  placed  in  charge  of  Capt.  H,  Stansbury,  of  the  Corps  of 
Tox>ographical  Engineers. 

An  examination  of  the  harbor  showed  about  the  same  depth  as  was 
found  in  1848,  but  Peninsula  Point  was  being  rapidly  washed  away,  the 
northern  gales  having  made  several  breaches  and  greatly  reduced  its 
a>Fea. 

The  appropriation  of  August  30, 1852,  was  devoted  during  the  year 
1853  and  1854  to  constructing  along  the  line  of  the  peninsula  for  its  pro- 
tection a  rough  crib- work  3,^7  feet  long.  Captain  Stansbury  stated  iB 
his  annual  report  in  September,  1855,  tl^t  this  crib- work  was  answmng 
its  purpose  admirably,  and  that  the  peninsula  had  increased  in  width 
and  height;  he  asked  for  the  sum  of  $112,117  for  closing  the  breaek 
between  the  ^^  peninsula  and  main  shore,"  and  for  completing  the  crib- 
work  protection  along  the  entire  outer  portion  of  the  peninsula ;  this 
recommendation  was  repeated  in  his  annual  report  for  1856. 

1857, 1858, 1859. 

Maj.  and  Bvt.  Lieut.  Col.  J.  D.  Graham,  of  the  Corps  of  Topographical 
Engineers,  assumed  charge  of  the  harbor  in  1857,  and  repeated  the 
recommendation  of  Captain  Stansbury.  No  action  was  taken  upon 
these  recommendations,  and  during  the  winter  of  1859  the  crib- work  was 
nearly  all  destroyed. 

1802. 

A  new  survey  of  the  harbor  was  made  under  the  direction  of  Col.  J. 
D.  Graham  in  1862 ;  the  outer  bar  maintained  about  the  same  distance 
from  Cedar  Point,  but  a  narrow  channel  had  worked  through  to  the 
northwest  with  a  depth  of  13  feet  while  there  was  a  depth  of  12  feet  oa 
the  bar  inside  of  Cedar  Point ;  there  was  considerable  change  in  the 
shape  and  depth  of  the  channel  near  Cedar  Point )  it  is  possible  that  the 
soundings  during  this  survey  were  not  referred  to  the  same  zero  as  those 
previously  made,  and  this  may  account  for  the  increased  depth  showa 
on  the  chart. 

1804. 

In  October  1864,  Col.  T.  J.  Cram,  lieutenant-oolonel  Corps  of  Enc^- 
neers,  submitted  a  report  in  which  he  recommended  the  dredging  of  tne 
outer  bar  so  as  to  get  a  straight  channel  400  feet  wide  and  12  feet  deep, 
and  the  construction,  if  found  necessary,  of  parallel  piers,  400  feet  long, 
to  maintain  the  channel ;  the  estimated  cost  of  the  work  was  $38,580. 

The  channel  through  the  outer  bar  at  this  time  presented  a  depth  of 
about  10  feet. 

1866. 

An  appropriation  of  $38,580  was  made  by  the  act  of  June  23,  1866, 
and  General  Cram  recommended  that  it  should  be  applied  to  dredging 
a  channel  400  feet  wide  and  12  feet  deep  through  the  outer  bar.  A  con- 
tract was  made  for  this  work  in  October,  1866,  at  the  rate  of  75  cents  per 
cubic  yard. 

1867,  1868.  , 

Operations  were  commenced  in  June,  1867,  and  continued  under  the 
•contract  of  October,  1866,  through  the  seasons  of  1867  and  1868,  during 
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wkich  tiiiMd  24,317  cubic  yards  of  saml  were  removed  from  the  channel 
throngfa  the  outer  bar. 

1369. 

General  Cram  wa^  relieved  in  April,  1860,  by  Maj.  \V.  McFarlaud,  oi 
the  Corps  of  Jplngineers. 

The  channel  through  the  outer  bsu*  was  examined  in  June  and  found 
to  be  240  feet  wide  with  a  depth  of  12  feet,  except  at  two  localities  where, 
for  a  short  distance,  it  wa«  only  llj  feet  deep.  As  the  depth  on  the 
outer  bar  was  greater  than  on  the  inner  one,  Major  McFarland  recom- 
mended that  the  remainder  of  the  appropriation  should  be  applied  to 
deepening  the  channel  through  the  inner  bar,  and  a  contract  was  made 
in  August  for  this  puri)08e  at  33  J  cents  per  cubic  yard.  The  heavy  gales 
n  the  fall  of  1869  prevented  work  during  the  year. 

1870. 

Operations  were  commenced  in  July  and  continued  until  the  close  of 
November,  and  a  channel  2,500  feet  long,  60  feet  wide,  and  12  feet  deep 
was  opened  through  the  inner  bar  by  removing  28,192  cubic  yards  of 
sand,  &c. 

An  appropriation  of  $10,000  was  made  by  the  act  of  July  11,  1870. 

1871. 

Major  McFarland  was  relieved  by  Capt.  and  Bvt.  Lieut.  Col.  G.  L. 
Gillespie,  of  the  Corps  of  Engineers,  in  April,  1871. 

In  March  a  contract  was  made  for  cutting  a  channel  through  the  inner 
bar  one-half  mile  long,  90  feet  wide,  and  12  feet  deep,  at  26^  cents  per 
cubic  yard  in  position ;  operations  were  commenced  in  May,  and  by  the 
close  of  the  season  30,784  cubic  yards  of  sand  and  clay  had  been  re- 
moved. 

1872. 

An  appropriation  of  $13,000  was  made  by  the  act  of  June  10^  1872. 

A  survey  of  the  bay  was  made  this  season  under  the  direction  of  Gen- 
eral C.  B.  Gomstock,  the  officer  in  charge  of  the  survey  of  the  lakes : 
a  depth  of  13  feet  was  found  in  the  channel  through  the  outer  bar,  and 
of  about  11  feet  through  the  inner  bar.  A  contract  was  made  for  con- 
tinuing the  dredging  through  the  inner  bar,  at  34  cents  per  cubic  yard, 
and  34,000  cubic  yardS  of  sand,  clay,  &c.,  were  removed  during  the 
season. 

1873. 

In  January,  1873,  Colonel  Gillespie  submitted  an  elaborate  report, 
with  a  chart  and  plan  of  improvement  for  keeping  the  channel  open 
through  the  inner  and  outer  bars;  the  estimated  cost  of  the  whole  work 
was  nearly  $1,000,000 ;  he  believed  that  any  unprotected  channel  through 
the  bay  would  gradually  fill  up;  he  recommended  that  the  channel 
through  the  outer  and  inner  bars  should  be  deepened  to  14  feet  to  the 
center  of  the  area  of  deep  water  inclosed  by  the  12-foot  curve  in  the 
bay,  and  estimated  the  cost  of  this  part  of  the  work  at  $50,000.  The 
recommendation  for  deepening  the  channel  was  approved  by  the  Chief 
of  Engineers,  and  an  appropriation  of  $25,000  was  made  by  the  act  of 
March  3, 1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut.  Col.  F.  Harwood, 
of  the  Cori>s  of  Engineers,  in  Aprif,  1873. 
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IMPROVEMENT  OF  HARBORS   ON   LAKE   ERIE  WEST   OF  DUNKIRK. 


REPORT  OF  MAJOR  JOHN  M,  WILSON,  CORPS  OF  EXaiNEERS,  BVT.  COL., 
U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1880,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


United  States  Engineer  Office, 

Cleveland^  OhiOy  July  1,  1880. 

General  :  I  have  the  honor  to  transmit  herewith  my  annnal  reports 
for  the  fiscal  year  ending  June  30,  1880. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Major  of  Engineers^ 


Brig.  Gen.  H.  G.  Wright^ 

*  Chief  of  Engineers^  U,  8.  A. 


Brevet  Col.y  U.  8.  A. 


I  I  I. 

IMPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 
HISTORY   OF   THE  HARBOR. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly  bend 
of  Lake  Erie,  about  1^  miles  west  of  the  mouth  of  the  Raisin  River,  and 
about  3 J  miles  from  the  town  of  Monroe. 

The  attention  of  the  general  government  was  first  called  to  this  locality 
by  the  act  of  Congress  approved  May  20, 1826,  wherein  an  appropriation 
of  $200  was  made  for  "the  survey  of  La  Plaisance  Bay,  in  the  Territory 
of  Michigan,  to  ascertain  the  expediency  of  improving  the  navigation 
thereof  and  the  expense  of  effecting  the  same." 

LA  PLAISANCE  BAY. 

La  Plaisance  Bay  is  situated  about  2  miles  to  the  eastward  of  the 
present  entrance  to  the  harbor  of  Monroe. 

The  survey  ordered  by  the  act  of  Congress  was  made  by  Capt.  T.  W. 
Maurice,  of  the  Corps  of  Engineers,  who  reported  that  the  bay  was 
broad  and  shallow,  the  greatest  depth  available  being  9  or  10  feet,  and 
that  it  was  surrounded  on  all  sides,  except  the  lake,  by  a  marsh  about  1 
mile  broad ;  the  river  Raisin,  upon  which  the  town  of  Monroe  is  situated, 
was  connected  with  the  bay  near  it  head,  but  the  navigable  waters  of 
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the  river  and  bay  were  separated  by  extensive  shoalfi ;  the  town  of  Mon- 
roe is  connected  with  the  bay  by  a  raiboad  about  4  miles  long. 

Captain  Maurice  recommended  the  construction  of  a  harbor  of  refuge 
at  this  locality  by  building  a  breakwater  of  cribs  filled  with  stone,  at  a 
cost  of  $6,296.61. 

This  plan  was  approved,  and  the  sum  of  $3,977.81  was  appropriated 
to  carry  on  the  work,  by  the  act  of  March  2, 1827. 

1828. 

Operations  were  commenced  in  spring  of  1828,  and  by  the  close  of 
September  1,050  linear  feet  of  the  breakwater  had  been  completed;  it 
was  the  opinion,  however,  of  Captain  Maurice  that  the  work  should  be 
extended  for  the  proper  protection  of  the  harbor,  and  he  recommended 
the  connection  of  the  navigable  waters  of  the  bay  with  those  of  the 
Eaisin  River  by  means  of  parallel  piers  and  dredging. 

1829. 

A  survey  was  made  this  year  to  ascertain  the  practicability  and  cost 
of  uniting  the  bay  and  river  as  recommended. 

An  additional  appropriation  of  $2,318  was  made  by  the  act  of  March 
3,  1829,  and  the  breakwater  was  extended  210  linear  feet 

1830. 

The  works  were  co  mpleted  this  yeai*,  a  breakwater  1,290  feet  long 
having  been  constructed  at  a  total  cost  of  $6,261.85 ;  this  afforded  pro- 
tection to  vessels  drawing  from  8  to  9  feet  water,  but  the  engineer  in 
charge  again  called  atteution  to  the  impracticability  of  communication 
between  the  bay  and  the  liaisin  Kiver  for  the  ordinary  class  of  vessels 
navigating  the  lake,  and  presented  a  plan  and  estimate  for  opening 
communication  between  theiii. 

1831. 

On  the  4th  of  October  a  violent  gale  destroyed  nearly  the  entire  por- 
tion of  the  breakwater  that  had  been  built  by  contract  in  1828,  but  did 
not  injure  the  part  subsequently  built  by  hired  labor.  The  engineer  in 
charge  asked  for  $7,841  to  make  the  necessary  repairs. 

1832. 

An  appropriation  of  $8,000  was  made  by  the  act  of  July  3, 1832,  and 
in  September  Capt.  Henry  Smith,  of  the  United  States  Army,  who  had 
succeeded  to  the  charge  of  the  barbor,  made  a  careful  examination  of  the 
work;  he  found  that  the  whole  of  the  breakwater,  with  the  excepti<m 
of  200  feet,  had  been  washed  away  during  the  fall  and  winter  of  1831^ 
and  that  the  portion  built  by  contract  had  been  entirely  destroyed,  leav- 
ing but  a  few  stones  to  mark  its  position. 

1833. 

Eight  hundred  and  forty  feet  of  new  breakwater  was  constructed  this 
year. 
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1834. 

An  additional  appropriation  of  $4,895  was  made  by  the  act  of  June 
2Sy  but,  on  account  of  the  prevalence  of  the  cholera,  but  little  was  done 
during  thevear. 

1835. 

The  work  was  prosecuted  to  completion  this  year ;  the  breakwater 
was  now  1,320  feet  long,  12  feet  wide,  and  averaging  10  feet  in  height ; 
the  total  cost  was  $19,014.87;  the  original  pier  cost  $6,295,81;  there- 
pairs  and  reconstruction,  $12,719.06. 

1836,  1837,  1838. 

During  the  years  1836  and  1837  the  work  remained  in  good  condition. 

In  1838  some  slight  damage  was  done,  and  since  that  time  no  repairs  of 

any  kind  have  been  made.    The  improvement  of  the  present  harbor  of 

*  Monroe  having  been  commenced,  rendering  La  Plaisance  Harbor  no 

longer  necessary,  the  breakwater  has  gradually  been  destroyed. 

RIVER   RAISIN   OR   MONROE  HARBOR. 

It  was  seen  at  an  early  day  after  work  had  been  commenced  on  La 
Plaisance  Breakwater,  that  the  navigable  waters  of  the  river  Raisin 
should  be  connected  with  those  of  the  lake,  and  made  available  for  all 
•vessels  then  navigating  Lake  Erie.  Captain  Maurice  several  times  re- 
ferred to  this  subject  in  his  reports,  and  in  1828,  by  direction  of  the 
Chief  of  Engineers,  he  presented  a  plan  and  estimat/C  for  making  direct 
connection  between  the  river  and  La  Plaisance  Bay.  Capt.  Henr^'^ 
Smith,  of  the  United  States  Army,  who  succeeded  Captain  Maurice,  did 
not  agree  with  him  on  this  subject,  and  in  November,  1834,  submitted 
to  the  Chief  of  Engineers  a  plan  for  straightening  the  river  Raisin,  and 
making  direct  connection  with  the  lake^ 

Capti\in  Smith  in  this  report  explained  the  disadvantages  of  La 
Plaisance  Harbor,  showed  how  entirely  it  failed  to  carry  out  the  end  in 
view,  and  the  great  necessity  for  a  direct  connection  between  the  lake 
and  the  river. 

THE  RIVER   RAISIN. 

The  river  Raisin  has  its  source  in  Hillsdale  County,  Michigan,  and  flows 
for  about  125  miles,  measured  by  its  channel,  on  a  course  generally  east- 
erly, tlirough  a  very  fertile  and  productive  country. 

At  the  time  the  improvement  of  the  river  was  inaugurated,  it  was 
considered  one  of  the  most  important  streams  in  Michigan,  not  only  on 
account  of  its  geograi)hieal  position,  but  also  for  its  water  power;  it 
had  contributed  largely  towards  the  prosperitj^  of  many  enterprising 
towns  along  its  banks.  Monroe,  which  lies  about  40  miles  southwest  of 
Detroit  and  about  3i  miles  from  the  mouth  of  Raisin  River,  was  at  that 
time  a  place  of  some  prominence,  with  3,()00  inhabitants. 

PLAN   OF   IMPROVEIMENT. 

To  make  the  direct  connection  with  the  lake.  Captain  Smith  proposed 
to  cut  a  canal  about  4,000  feet  long  and  100  feet  wide  through  the 
peninsula  called  "  River  Raisin  Point'-  from  the  river  directly  north  of 
House  Island  to  the  lake;  he  proposed  to  protect  the  entrance  into  the 
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lake  by  parallel  piers  726  feet  loug  and  20  feet  wide,  miming  out  to  a 
depth  of  10  feet ;  where  the  canal  crossed  Sandy  Creek  he  proposed  to 
close  the  south  side  and  to  turn  the  creek  into  the  canal ;  the  estimate 
cost  of  the  whole  work  exclusive  of  the  dredging  machine  was  $55,885. 

1835. 

The  first  appropriation  of  $30,000  was  made  by  the  act  of  February  24, 
1835,  and  work  was  commenced  early  in  May  of  that  year  under  the 
direction  of  the  Chief  of  Engineers,  Capt.  H.  Smith  being  in  immediate 
charge;  about  June  1  a  large  force  of  laborers  was  employed  and  opera- 
tions were  pushed  with  so  nuich  vigor  that  during  the  season  nearly  one- 
half  of  the  entire  length  of  the  canal  was  excavated. 

The  officer  superintending  the  work  asked  for  $60,660  to  complete  it, 
giving  as  a  reason  for  tUe  excess  over  the  original  estimate,  the  high 
price  of  labor  and  the  cost  of  the  dredging  machine. 

1836. 

An  appropriation  of  $15,000  wa«  made  by  the  act  of  July  2, 1836. 
During  this  year  the  operations  advanced  satisfactorily  and  were  di- 
rected as  follows : 

1.  To  constructing  permanent  dams  on  both  sides  of  the  canal  to  pre- 
•vent  sliding  and  to  secure  them  from  the  action  of  the  currents,  wash 
of  steamboats,  <S:q.  ;  this  work  was  finished  along  1,880  feet  of  the  canal^ 
and  i)artially  completed  upon  the  remainder. 

2.  To  continuing  the  excavation  which,  with  the  exception  of  a  few 
minor  details,  was  completed  upon  1,880  feet  of  the  canal. 

3.  To  continuing  the  construction  of  the  piers  on  each  side  of  the 
mouth  of  the  canal  to  the  distance  of  450  feet  into  the  lake;  these  were 
built  by  hired  labor  and  purchase  in  open  market.  The  officer  in  charge 
stated  that  it  would  require  861,351.50  to  complete  the  work  in  addition 
to  fonuer  appropriations,  and  gave  various  reasons  for  the  excess  cueJled 


for  over  the  original  estimates. 


1837. 


An  appropriation  of  $30,000  was  made  by  the  act  of  March  3, 1837.  The 
revetment  of  the  sides  of  the  canal  was  nearly  finished  ana  the  exca- 
vation was  continued,  so  that  by  the  close  of  the  season  3,387  feet  of  the 
canal  was  completed ;  the  piers  were  carried  out  to  a  depth  of  10  feet, 
the  south  pier  being  597  feet  and  the  north  pier  515  feet  in  length:  it 
was,  however,  deemed  necessary  to  continue  them  out  to  a  depth  oi  12 
feet  and  to  construct  a  beacon  on  the  south  pier  head. 

1838. 

An  apj)ropriation  of  $15,000  was  made  by  the  act  of  July  7,  1838. 
Operations  were  continued  upon  the  canal  prism  and  the  piers;  27,278 
cubic  yards  of  earth  were  excavated  from  the  canal  prism  and  nx>m 
between  tlie  piers  in  the  lake,  and  about  19,000  yards  yet  remained  to  "be 
removed.  The  north  pier  was  ])rolonged  00  feet  and  the  south  pier  30 
feet ;  it  was  also  found  necessary  to  protect  the  lake  shore  on  the  north 
side  of  the  canal,  where  it  was  rapidly  wearing  away,  by  six  cribs  filled 
with  stone,  and  to  raise  the  walls  of  the  canal  to  prevent  sand  from 
being  washed  into  the  channel. 

The  ollicer  in  char;^e  asked  for  $54,920  to  complete  the  whole  work. 
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Up  to  the  close  of  this  year  the  entire  appropriations  made  up  to  date^ 
amounting  to  $90,000,  had  been  expended,  ^o  further  work  was  done 
until  the  year  1844. 

1844. 

An  appropriation  of  $20,000  was  made  by  the  act  of  June  11, 1844, 
and  the  work  placed  in  charge  of  Capt.  A.  Canfield,  of  the  Corps  of 
Topograi)hical  Engineers.  An  examination  of  the  harbor  showed  the 
piers  to  be  in  bad  condition,  and  that  the  lake  was  making  inroads  at 
the  angles  where  the  piers  joined  the  shore  5  materials  were  collected 
for  making  the  necessary  repairs. 

1845. 

This  year  the  old  piers  were  thoroughly  repaired ;  162  linear  feet  of 
the  old  sheet-pile  pier  was  replaced  by  new  crib-work ;  the  north  pier 
was  extended  300  linear  feet  into  the  lake,  and  the  south  pier  90  feet ; 
but  the  superstructure  upon  this  portion  was  not  completed. 

The  lake  shore  at  the  angles  where  the  piers  joined  it  was  protected 
by  a  strong  crib- work  to  prevent  breaching ;  repairs  were  made  to  the 
revetment  of  the  United  States  Canal  where  Sandy  Creek  emptied  into 
it.  The  artificial  channel  was  dredged  wherever  trouble  occurred, 
11,684  cubic  yards  of  mud,  sand,  &c.,  were  removed,  and  a  depth  of  9 
feet  obtained  up  to  a  point  just  below  the  docks  at  Monroe.  An  esti- 
^nate  of  $13,303.95  was  submitted  for  completing  the  unfinished  work, 
prolonging  the  north  pier,  and  putting  in  a  pier-head. 

1852,  1853,  1854. 

No  appropriations  were  ma<le  nor  any  work  done  between  the  years 
1844  and  1852. 

By  the  act  of  August  30,  1852,  $14,000  was  appropriated  and  the 
money  disbursed,  in  1853,  by  a  local  agent  in  the  repairs  of  the  piers. 
Capt.  Howard  Stansbury,  of  the  Topographical  Engineers,  who  assumed 
charge  in  1854,  reported  that  the  appropriation  had  been  expended  by 
the  agent,  before  he  took  charge,  in  completing  400  feet  of  the  south 
pier  and  partially  rebuilding  700  feet  of  the  north  pier ;  the  latter  was 
left  in  an  unfinished  condition,  the  style  of  workmanship  being  rough 
and  defective;  he  asked  for  an  appropriation  of  $19,537.77  to  put  t£e 
harbor  in  order. 

Xo  approi)riation  was  made,  however,  and  in  1857  Lieutenant  Colonel 
Graham  reported  that  the  works  were  rapidl^'^  deteriorating,  and  asked 
for  $23,857  to  put  them  in  order.  Xo  action  was  taken  upon  this  recom- 
mendation, and  nothing  more  was  done  until  1866. 

1866. 

In  February  Col.  and  Bvt.  Maj.  Gen.  T.  J.  Cram,  of  the  Corps  of 
Engineers,  in  accordance  with  orders  from  the  Chief  of  Engineers,  made 
a  survey  of  the  harbor  and  submitted  a  report  with  an  estimate  of  the 
cost  of  its  improvement.  General  Cram  made  a  careful  examination  of 
the  i)iers  and  reported  them  to  be  in  a  dilapidated  condition  ;  he  recom- 
mended that  the  north  i)ier  should  be  repaired  for  a  length  of  665  feet, 
and  the  south  pier  for  a  length  of  180  feet ;  the  heavy  ice  in  the  canal 
and  lake  prevented  any  examination  as  to  depth. 

Although  the  revetment  of  the  banks  of  the  canai  was  decayed  and 
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broken,  General  Cram  did  not  think  it  necessarj'^  to  rebuild  it,  as  the 
banks  had  now  become  quite  solid ;  he  estimated  that  the  cost  of  the 
work  would  be  $10,423.60. 

An  appropriation  of  $31,015.27  was  made  by  act  of  June  23, 1866,  and 
contracts  were  made  for  repairing  both  piers.' 

1867,  1868. 

Operations  were  carried  on  during  the  winter  of  1866-'67  and  during 
the  year  1867,  and  the  piers  were  put  in  complete  order. 

A  survey  of  the  channel  in  the  spring  of  1868  showed  a  sufficient 
depth  of  water  for  the  requirements  of  the  commerce  of  Monroe.  Hie 
total  exi)enditure  in  repairs  up  to  June  30, 1868,  was  $20,425. 

1869,  1870. 

In  April,  1869,  Maj.  Walter  McFarland,  of  the  Corps  of  Engineers, 
was  assigned  to  the  charge  of  this  harbor,  and  in  June  he  recommended 
that  the  bar  at  the  entrance  should  be  dredged ;  contracts  for  this  work 
were  made  in  August. 

During  the  year  38,000  cubic  yards  of  sand  were  removed  from  the 
channel  and  a  depth  of  12  feet  obtained  over  the  bar  and  through  the 
United  States  Canal  into  the  river.  The  shore  of  the  lake  at  the  inner 
end  of  the  north  pier  was  protected  by  a  revetment  to  prevent  the 
waters  of  the  lake  from  breaking  through  into  the  canal. 

1871. 

In  April,  1871,  Major  McFarland  was  relieved  by  Capt.  and  Bvt.  Lieut. 
Col.  G.  L.  Gillespie,  of  the  Corps  of  Engineers.  An  elaborate  survey 
of  the  harbor  was  made  in  September,  and  Colonel  Gillespie  i)resented 
a  plan  for  obtaining  a  depth  of  11  feet  up  to  the  docks  at  Monroe  at  a 
cost  of  $15,600. 

1872. 

An  appropriation  of  $10,000  was  made  by  the  act  of  June  10,  1872, 
and  in  August  the  work  of  dredging  was  commenced ;  thirty-one  thou- 
sand and  twenty-nine  cubic  yards  of  mud,  &c.,  were  removed  and  a 
depth  of  11  feet  obtained,  except  in  the  vicinity  of  the  docks  at  Monroe, 
where  rock  was  foiuid ;  at  Cooley's  Bar  stiff  day  was  encountered* 

1873. 

Colonel  Gillespie  was  relieved  l>y  Major  and  Brevet  Lieutenant-Col- 
onel Harwood  in  April,  1873.  An  ai)propriation  of  $15,000  was  made 
by  the  act  of  March  3,  1873.  The  piers  were  put  in  complete  order  and 
the  renewal  of  the  canal  revetment  was  commenced.  Colonel  Harwood 
asked  for  850,000  for  completing-  the  revetment. 

1874. 

An  appropriation  of  $10,000  was  made  by  the  act  of  June  23,  1874. 
Operations  were  continued  upon  the  canal  revetment  and  2,710  linear 
feet  of  it  was  rebuilt.  Colonel  Harwood  was  relieved  in  June,  1874,  by 
Lieutenant-Colonel  and  Brevet  Colonel  Blunt,  of  the  Coips  of  Engineers. 
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1875. 

An  ai)i)ropriation  of  $10,000  was  made  by  the  act  of  March  3,  1875. 
During  this  year  work  was  continued  renewing  the  canal  revetment  and 
a  channel  was  dredged  through  the  outer  bar;  1,669  linear  feet  of  revet- 
ment was  renewed  and  18,576  cubic  yards  of  sand  removed  from  the 
channel  at  the  entrance  to  the  piers. 

1876. 

An  appropriation  of  $5,000  was  made  by  the  act  of  August  14,  1876. 
Lieutenant-Colonel  and  Brevet  Brigadier-General  Michler  relieved  Col- 
onel Blunt  of  the  charge  of  the  harbor  in  December,  1876. 

1877. 

Operations  were  continued  during  this  season  renewing  the  canal 
revetment  and  1,905  linear  feet  were  rebuilt.  Some  minor  repairs  were 
made  to  the  piers. 

1878. 

An  appropriation  of  $2,500  was  made  by  the  act  of  June  18,  1878. 
The  work  of  repairing  the  canal  revetment  was  commenced  in  the  fall, 
but  suspended  on  account  of  the  weather  before  much  was  accomplished. 

A  survey  of  the  channel  was  made  between  the  lake  and  the  docks  at 
Monroe,  which  showed  that  it  had  shoaled  very  much  and  that  a  depth 
of  8  feet  could  not  be  carried  up  to  the  docks.  General  Michler  was  re- 
lieved by  Maj.  and  Bvt.  Col.  John  M.  Wilson,  Corps  of  Engineers,  in 
December,  1878. 

1879. 

Operations  were  commenced  in  March,  1879,  and  by  June  both  piers 
had  been  repaired  and  612  linear  feet  of  the  canal  revetment  renewed. 
An  appropriation  of  $2,000  was  made  by  the  act  of  March  3, 1879,  but 
did  not  become  available  until  August. 

It  was  determined  to  apply  it  to  dredging  and  to  endeavor  to  make  a 
clear  channel  100  feet  wide  and  9^  feet  deep  up  to  the  docks  at  Monroe 5 
a  contract  was  made  at  11  cents  per  cubic  yard  and  the  work  carried  on 
in  August  and  September ;  in  the  progress  of  operations  12,370  cubic 
yards  of  mud,  sand,  &c.,  33  logs,  3  snags,  and  10  stumps  were  removed ; 
a  depth  of  11  feet  was  gained  up  to  the  inner  end  of  the  piers  and  of  10 
feet  from  thence  up  to  the  upper  end  of  Willow  Island,  a  short  distance 
below  the  docks  at  Monroe. 

The  rock  reported  by  Colonel  Gillespie  was  encountered  near  the  docks, 
and  a  depth  of  Sh  feet  water  found  upon  it. 

Seven  old  sunken  piles,  which  were  dangerous  to  navigation,  were 
removed  from  the  channel  near  the  north  pier. 

At  the  close  of  the  vear  1<S79  the  condition  of  the  harbor  was  as  follows: 

Through  the  outer  bar  and  between  the  piers  there  was  a  depth  of 
from  11  to  14  feet  at  low- water;  the  north  pier  was  1,350  feet  long  and 
the  south  pier  935  feet;  at  their  inner  ends  the  piers  are  about  100  feet 
apart,  and  they  run  parallel  to  each  other  until  a  point  is  reached  about 
500  feet  from  the  commencement  of  the  south  pier,  when  they  commence 
to  flare  and  are  200  feet  apart  at  the  outer  end  of  that  pier;  the  depth 
between  the  piers  begins  to  decrease  as  soon  as  the  daring  commences, 
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being  about  14  feet  at  the  end  of  the  parallel  portion,  12  feet  opposite  the 
outer  end  of  the  south  pier  and  11  feet  from  thence  until  deeper  water 
is  reached  in  the  lake. 

The  United  States  Canal  is  about  4,000  feet  long,  100  feet  wide,  and 
presents  a  dei)th  of  from  10  to  12  feet,  the  shoalest  portion  being  at  the 
upper  end  where  it  receives  the  waters  from  the  river  Baisin ;  the  sec- 
tion of  the  river  between  the  United  States  Canal  and  the  Monroe  City 
Canal  is  about  3,000  feet  long,  with  a  depth  in  the  channel  of  from  10  to 
19  feet,  the  deepest  part  being  near  the  Monroe  Canal. 

The  Monroe  City  Canal,  which  was  built  by  the  city  many  years  since 
in  order  to  shorten  and  straighten  the  channel,  is  about  1,300  feet  long 
and  100  feet  wide,  with  a  depth  of  from  13*  to  16  feet;  from  the  upper 
end  of  this  canal  to  just  below  the  docks  at  Monroe  there  is  a  depth  of 
10  feet  until  the  rock  near  the  docks  is  reached,  upon  which  there  is 
onlv  Si  feet  water. 

OPERATIONS  DURING  THE  PRESENT  FISCAJ.  YEAR. 

The  approi)riation  of  82,000,  made  by  the  act  of  March  3, 1879,  did  not 
become  available  until  July,  and  as  the  season  was  far  advanced,  instead 
of  advertising  through  the  newspapers,  communications  were  addressed 
to  the  owners  of  dredges  in  the  vicinity  asking  at  what  price  per  yard 
they  would  remove  about  13,000  yards  of  sand,  &c.,  from  the  channel 
between  the  docks  at  Monroe  and  the  lake;  three  replies  were  received^ 
and  by  authority  of  the  Chief  of  Engineers  a  contract  was  made  with 
Mr.  William  Kichardson,  the  lowest  bidder,  at  11  cents  per  cubic  yard. 

While  work  was  in  progress  numerous  logs,  snags,  &c.,  were  encoun- 
tered, embedded  in  the  bottom  of  the  river,  which  it  was  necessary  to 
remove,  and  by  authority  of  the  Chiet  of  Engineers  the  contractor  was 
allowed  pay  while  removing  them  at  the  rate  per  hour  he  earned  while 
engaged  in  ordinary  dredging. 

Operations  were  commenced  early  in  August  widening  and  de^i>ening 
the  channel  through  the  bar  just  below  Willow  Island ;  5,284  cubic  yards 
of  mud,  clay,  &c.,  were  removed  from  this  bar,  and  a  channel  gained  over 
100  feet  wicle  and  10  feet  deep ;  the  dredge  was  then  moved  to  the  bar 
just  above  the  island,  when  the  same  width  and  depth  were  gained  by 
removing  4,104  cubic  yards  of  mud,  c^c;  while  work  was  in  progress  at 
these  two  places  the  dredge  removed  33  logs,  3  snags,  and  10  stumps 
from  the  bed  of  the  i-i ver  that  were  dangerous  impediments  to  navigation. 

Early  in  September  the  dredge  was  moved  up  near  the  docks  at 
Monroe  in  order  to  excavate  to  a  depth  of  10  feet  within  50  feet  of  them^ 
but  it  encountered  rock,  and  after  removing  472  yartls,  the  work  was 
found  to  be  impracticable  without  bhisting,  and  the  machine  was  sent 
to  the  bar  just  outside  the  i)iers  through  which  a  channel  50  feet  wide 
and  11  feet  deep  was  opened  by  removing  2,510  yards  of  sand. 

The  total  dredging  done  was  therefore  as  follows : 

Cubic  yuds. 

From  bar  above  Willow  Islainl 4, 104 

From  bar  brlow  Willow  Island 5,2tf4 

From  iii'ar  Monroe  docks 472 

From  tlui  outer  bar 2,510 

Total • l'2,?70 

Forty-six  logs,  .snags,  «S:c.,  were  removed  from  the  bottom  of  the  river, 
and  seven  old  i)iles,  which  were  dangerous  to  navigation,  were  taken 
out  from  the  cliaiiuel  near  the  north  ]ner. 

An  examination  of  the  harboi*  in  Mny,  1S80,  showeil  the  piers  to  be 
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in  odIv  tolerable  condition  and  to  need  considerable  repairs,  and  that 
1,000  linear  feet  of  the  revetment  of  the  United  States  Canal  and  1,85(^ 
feet  of  that  of  the  Monroe  City  Canal  was  in  such  a  dilapidated  con- 
dition as  to  need  entire  renewal ;  it  seems,  however,  doubtful  whether 
it  is  necessary  to  renew  the  old  work  in  the  Monroe  Canal,  as  it  is  not 
affected  by  the  heavy  sea  from  the  lake;  the  banks  seem  to  be  as  solid^ 
and  the  channel  maintains  its  depth  there  even  better  than  in  other 
parts  of  the  river. 

it  is  proposed  to  expend  the  funds  now  available  in  repairing  the  piers 
and  in  continuing  work  renewing*  the  revetment  of  the  United  States 
Canal. 

Up  to  the  close  of  the  present  fiscal  year  the  sum  of  $211,515.27  has. 
been  appropriated  for  this  harbor,  of  which  $209,515.27  has  been  ex- 
pended. 

To  complete  the  repairs  of  the  piers  and  revetment  of  the  United  States 
Canal,  in  addition  to  the  funds  now  available  the  following  will  be  neces- 
sary: 

Repairs  of  i)iei-8 $1,000  00 

Renewing  7tK)  feet  of  revetment  of  the  United  States  Canal,  at  §2.50  per  foot .  1, 750  00 
Contingencies 250  00 

Total 3,000  00 

It  will  probably  be  necessary  to  renew  the  superstructure  of  the  piers 
in  the  course  of  the  next  two  or  three  years,  and  in  the  meantime  an  an- 
nual appropriation  of  $1,000  will  be  required  to  keep  them  in  order. 

Three  thousand  dollars  can  be  profitably  expended  upon  this  work 
during  the  next  fiscal  year. 

Judging  from  the  report  of  the  collector  of  customs,  the  amount  or 
commerce  to  be  benefited  by  the  completion  of  this  work  is  very  small. 

r6sum]6. 

It  will  be  observed  by  the  foregoing  history  that  the  improvement  of 
this  harbor  was  commenced  fiftj^-three  years  ago,  at  La  Plaisance  Bay, 
abandoned  there  in  1835,  and  begun  in  that  year  upon  the  present  pro- 
ject. 

The  River  Raisin  at  that  time  was  an  important  commercial  point, 
and  a  channel  was  obtained  through  a  sandy  peninsula  and  up  to  the 
docks  at  Monroe  for  all  vessels  then  navigating  the  lakes. 

The  policy  of  the  general  government  in  regard  to  internal  improve- 
ments was  changed  four  years  after  the  work  was  commenced,  and  with 
the  exception  of  appropriations  in  1844  and  1852,  which  were  devoted 
to  repairs  and  dredging,  no  further  funds  were  available  until  the  year 
1866.  Since  that  time  operations  have  been  confined  to  renewing  the 
old  works,  extending  the  piers  and  dredging,  and  at  this  time  there  is 
a  depth  in  tbe  cbannel  of  not  less  than  10  feet  up  to  where  the  rock  ap- 
pears, just  below  the  docks  at  Monroe,  which  is  quite  equal  to  that  which 
was  originally  projected  and  sufficient  for  the  present  commerce  of  the 
port. 

The  harbor  of  Monrof  is  in  the  collection  district  of  Detroit,  Mich. :  there  is  a  fixed 
white  light  of  the  fonrth  order  on  the  outer  end  of  the  west  pier.  The  nearest  work 
of  defense  is  Fort  Wayne,  which  is  '.^0  miles  distant. 

The  amount  of  revenue  collected  during  the  eleven  months  from  July  1,  1879,  to  May 
31,  1880,  was  |!*2r).95;  24  vessels,  with  an  aggregate  tonnage  of  1,909  tons,  cleared  during 
this  perio<l,  and  *29  vessels,  with  an  aggregate  tonnage  of  2,030  tons,  entered. 

Abstracts  of  proposals  and  contract  and  a  money  statement  are  trans- 
mitted herewith. 
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Money  statement. 

Jnlyl,  1879,  anioHut  available »a,011  44 

Anioimt  ajiproiiriated  by  act  approved  June  14,  1680 2,000  00 

$4,011  11 

July  I,  11-80,  amoiiut  expeuiled  during  fiscal  year 2,011  41 

Jnly  1,  1880,  ainomit  available 3,000  00 

a  Amttuut  (vatimated)  required  for  completion  of  exiatiug  project. •• 3,000  00 

'   Amouuttliat  can  be  profitably  ezpeiided  iufiaoalyeareiidiiigjDue.lDilSdS..     3,000  00 


Aiitract  of  bida  bg  circular  Uller  for  improcemeiit  of  Monroe  Harbor,  Mich.,  receired  and 
opened  bg  Maj.  John  M.  Wilton,  Corp»  of  El  ■-■•'--■  —  «... 
Ohio,  under  auihoritg  of  the  Chitf  of  Kugin- 


;!tp    ills   ^t^.,. 
\°%K     'isi     =1|3 


Kuue  ami  nddres.  of  btddrr 


.=ii:   'in    ... 
i^'^l  jr^j   i:'i 

l&S    till    ii^i 

llJIliliili 


1  William  KicbunWn.  Buffalo,  X.  Y.  •  . 

2  .  E.  H.  Vn-uch,  TuImId,  Olilu 

3  I  Janim  Ituoni'V,  Toleilo.  Ulilfl 

t  ,  aj.Juiiiliit[a,I>nukli'k.S.Y' 


FittHi.yd.  Ptraib. yd.  Pfrevb.yi 


IF  Chief  of  Engiueen. 


Abiti-act  of  to 

ilrnci  fur  iinpror 

IS  harbor  at  Monroe.  Mich., 
i«g  J«nt  ai,  18:^0. 

(n  /orce  during  fiaeal  jftar  ati- 

K. 

,..„,.,,„,„,„„ 

™.™„. 

'" 

■  Hoi.  cUr. 

■Wni.  lllcbanlso 

.Buffalo,  Erie  Coim 

y,Xewr«rk- j  Aug, 

,1879     Dredgtog...                 «  U 

'luplfUd  Slid  clowt  Seplemliec  23. 1S7>. 


I    I    2. 

IMPUOVKMKXT  OF  TOLEDO  HAHHOB.  OHIO. 
HISTOHV  OF  THE   WORK. 

The  vHy  of  Tolcilo.  Ohio.  i,s  situated  at  the  moutli  of  tlie  Maamee 
Eivci' ;  the  Miiiiinci'  Uivcr  empties  into  Maniiipe  Bay  at  a  point,  by  way 
of  the  ehainiel,  about  7  miles  fnmi  the  deei"  water  of  Lake  Eiie. 

Tlie  attention  of  tlic  KPi'eral  ;ro\"oriiiiieiit  was  fii'St  called  to  tliis  harbor 
by  the  act  i»t'  .lime  i.*3,  l.SGfi,  wherein  an  apiiropriatioii  of  820,000  vas 
jna<le  for  its  imiirovement. 
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Col.  and  Bvt.  Maj.  Gen.  T.  J.  Cram,  of  the  Corps  of  Engineers,  was 
assigned  to  the  charge  of  the  work,  and  after  a  careful  examination  sub- 
mitted a  report  in  August,  1866.  He  stated  that  the  channel  in  Maumee 
River  was  in  good  condition,  but  that  after  entering  the  bay,  for  a  dis- 
tance of  about  1  mile,  there  was  a  depth  of  only  about  11  feet  in  the 
channel  with  a  width  too  narrow  for  vessels  to  navigate  without  ground- 
ing on  the  adjacent  shoals. 

Greneral  Cram  recommended  that  the  channel  be  widened  to  200  feet 
and  deepened  to  12  feet,  and  estimated  the  cost  of  the  work  at  $10,650; 
he  intimated  that  continual  dredging  would  be  required  from  time  to 
time. 

Proposals  were  invited  for  dredging  upon  what  is  now  known  as  the^ 
Phenstock  Range,  and  a  contract  was  made  in  October  for  the  work,  but 
stormy  weather  prevented  operations  during  the  remainder  of  the  year^ 

1867. 

An  appropriation  of  $20,000  for  continuing  the  work  was  made  by 
the  act  of  March  3, 1867.    Operations  were  commenced  on  the  Phen- 
stock Range  March  27,  and  were  continued  until  November  30,  when 
they  were  suspended  on  account  of  the  weather ;  44,571  cubic  yards  of 
mud,  sand,  &c.',  were  removed  at  a  cost  of  45  cents  per  cubic  yard. 

1868; 

Work  was  resumed  March  30,  and  continued  until  the  close  of  the  sea- 
son ;  37,598  cubic  yards  of  mud  and  sand  were  removed  during  the  year. 

Operations  during  1867  and  1868  were  continued  on  about  the  same 
range  and  over  a  distance  of  about  H  miles  in  the  most  troublesome 
part  of  the  channel ;  a  depth  of  12  feet  at  low-water,  with  a  width  of 
170  feet,  was  obtained. 

On  December  27^  General  Cram  submittted  to  the  Chief  of  Engineers 
a  iiroject  for  openmg  a  straight  ship  canal  on  the  prolongation  of  the 
Maumee  River,  with  a  depth  of  13  feet  at  low-water,  to  the  13-foot  curve 
in  the  lake,  at  an  estimatied  cost  of  $885,526. 

1869. 

Genei*al  Cram's  plan  was  submitted  to  a  Board  of  Engineers,  which 
convened  in  January,  1869 ;  it  was  rejected  on  account  of  bad  location,, 
defective  method  of  construction,  and  excessive  cost ;  in  its  place  the 
Board  recommended  that  the  present  channel  should  be  dredged  through- 
out its  entire  length  for  a  width  of  200  feet  and  a  depth  of  12  feet,  at  an  es- 
timated cost  of  $152,800. 

General  Cram  was  relieved  by  Maj.  W.  McFarland,  of  the  Corps  of 
Engineers,  in  April,  1869,  and  early  in  June  a  careful  survey  was  made 
of  the  channel  through  Maumee  Bay.  An  allotment  of  $29,700  was 
made  from  the  general  appropriation  for  rivers  and  harbors,  and  a  con- 
tract was  executed  for  continuing  the  dredging  in  the  natural  channel 
at  35  cents  per  cubic  yard. 

In  June,  1869,  the  collector  of  the  port  reported  that,  on  account  of 
the  bar  at  the  mouth  of  the  river,  "at  present  no  vessel  can  enter  this 
harbor,  at  the  ordinary  stage  of  water,  which  draws  more  than  9  feet.'^ 

Work  was  commenced  in  August,  1869,  with  three  dredges,  and  by 
the  close  of  the  year  27,089  cubic  yards  oi  mud  and  sand  had  been  re- 
moved, and  a  channel  3,080  feet  long,  50  feet  wide,  and  12  feet  deep 
completed. 
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1870. 

Operations  were  resumed  in  May,  dredging  in  the  natural  channel, 
and  were  continued  until  Xorember.  During  this  season  40,564  cubic 
yards  of  mud  and  sand  were  removed  from  the  channel. 

An  appropriation  of  $50,000  was  made  by  the  act  of  July  11, 1870, 
for  the  further  improvement  of  the  harbor. 

1871. 

Major  McFarlaud  was  relieved  by  Capt.  and  Bvt.  Lieut.  Col.  G.  L 
Oillespie,  of  the  Corps  of  Engineers,  April  25. 1871. 

An  appropriation  of  $50,000  was  made  by  the  act  of  March  3, 1871. 

In  February  a  contract  was  made  for  continuing  the  dredging  at  21 
cents  per  cubic  yard,  with  an  allowance  of  $25  per  day  for  demurrage 
when  the  dredges  were  idle  from  stress  of  weather. 

After  the  appropriation  of  March  3  was  available,  proposals  were  in- 
vited for  work  under  that,  and  a  contract  was  made  at  30  cents  per  cubic 
yard. 

Operations  were  continued  throughout  the  year  in  the  natural  channd 
between  the  mouth  of  the  river  and  Turtle  Island ;  284,890  cubic  yards 
of  mud  and  sand  were  removed,  and  a  channel  120  feet  wide  and  14 
feet  deep  was  reported  completed  out  to  the  end  of  the  ^^  Black  Can 
Range." 

1872. 

An  appropriation  of  $15,000  was  made  by  the  act  of  June  10, 1872. 
Operations  were  resumed  early  in  the  spring  under  the  last  contract, 
and  by  the  end  of  June  47,901  cubic  yards  of  mud  and  sand  had  been 
removed. 

A  new  contract,  under  the  appropriation  of  June  10,  was  made  at  29 
cents  per  cubic  3'ard,  and  work  resumed  in  September;  43,000  cubic 
yards  of  mud,  sand,  &c.,  were  excavated  under  the  last  contract,  making 
a  total  of  90,901  cubic  yards  removed  during  the  season. 

By  direction  of  the  Chief  of  Engineers  a  Board  of  Engineers  convened 
at  Toledo  in  December,  1872,  to  continue  the  subject  of  the  channel 
through  Maumee  Bay.    The  Board  submitted  three  plans,  as  follows: 

1st.  A  straight  cut  through  North  Cape  Point,  at  an  estimated  cost  of 
$1,853,500. 

2d.  To  extend  the  Maumee  Kiver  through  the  bay  and  North  Cape  to 
Lake  Erie,  confining  the  river  water  in  a  new  channel  of  about  the  same 
ilimensions  as  its  natural  bed,  at  an  estimated  cost  of  $3,074,600.  This 
second  plan  was  deemed  by  the  Board  the  most  comi)lete  solution  of  the 
problem  before  it,  the  result  of  which  could  be  predicted  with  the  most 
certainty. 

3d.  To  improve  the  existing  natural  channel  through  Maumee  Bay, 
by  widening  it  to  250  feet  at  the  surface  and  200  feet  at  the  bottom  with 
a  depth  of  15  feet;  the  estimated  cost  of  this  plan  was  $450,000. 

The  Board  recommended  the  third  plan,  being  influenced  in  its  fi^vor 
by  the  urgent  necessity  that  existed  that  the  improvement  should  be 
made  in  the  shortest  possible  time,  and  the  fact  that  either  of  the  other 
plans  would  involve  a  delay  of  many  years,  even  with  large  annual  ap- 
propriations. 

The  third  plan  was  approved  by  the  Secretary  of  War,  and  work  has 
continued  upon  it  since  1873. 
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1873. 

Colonel  Gillespie  was  relieved  by  Maj.  aud  Bvt.  Lieut.  Col.  F.  Har- 
wood,  of  the  Corps  of  Engineers,  in  April,  1873. 

An  appropriation  of  $100,000  was  made  by  the  act  of  March  3,  1873, 
and  a  contract  made  for  the  use  of  four  dredges,  with  tugs,  scows,  &c., 
at  $115  per  day  of  ten  hours  when  working,  and  $10  per  day  when 
idle  from  stress  of  weather. 

Work  was  commenced  early  in  July  and  continued  throughout  the 
season  with  four  machines,  the  depth  of  15  feet  having  been  gained  in 
the  portion  of  the  natural  channel  where  operations  were  in  progress ; 
about  120,000  cubic  yards  of  mud,  sand,  &c.,  were  removed. 

1874. 

Operations  were  resumed  early  in  the  season,  with  four  dredges,  under 
the  last  contract  of  1873,  and  by  the  end  of  the  fiscal  year  a  channel 
about  80  feet  wide  and  15  feet  deep  was  reported  as  completed. 

An  appropriation  of  $75,000  was  made  by  the  act  of  June  23, 1874. 
In  August  a  contract  was  made  for  four  dredges  with  tugs,  &c.,  at 
^$350  per  day  of  ten  hours  while  working,  and  $20  per  day  when  idle 
from  stress  of  weather ;  work  was  resumed  August  17  and  continued 
until  the  close  of  the  season  in  November,  widening  and  deepening  the 
channel  through  the  bay ;  about  375,000  cubic  yards  of  mud,  sand,  &c., 
were  removed  during  the  year. 

Colonel  Harwood  was  relieved  b^^  Lieut.  Col.  and  B\i;.  Col.  C.  E.  Blunt, 
of  the  Corps  of  Engineers,  June  30,  1874. 

1875. 

An  appropriation  of  $75,000  was  made  by  the  act  of  March  3, 1875. 
In  April  a  large  filling  was  found  to  have  taken  place  at  the  angle  con- 
necting the  Can  and  Phenstock  ranges,  and  work  was  at  once  resumed 
removing  the  deposit ;  four  dredges  were  employed  during  the  month 
of  May ;  on  May  22,  a  contract  was  made  for  six  dredges,*  with  tugs, 
scows,  &c.,  at  $100  per  day  of  ten  hours  each,  and  $20  per  day,  each, 
-when  idle  from  stress  of  weather ;  work  was  continued  in  the  north  ana 
southwest  reaches  of  the  channel  until  the  last  of  October,  when  it  was 
suspended  for  the  season ;  368,589  cubic  yards  of  mud,  sand,  &c.,  were 
removed  from  the  channel  during  the  year. 

Colonel  Blunt  stated  in  his  annual  report  that  it  would  require 
$140,000  to  complete  the  channel  as  planned,  and  that  after  it  was  fin- 
ished small  annual  appropriations  would  be  required  to  remove  the 
deposits  which  would  naturally  be  made. 

1876. 

An  appropriation  of  $60,000  was  made  by  the  act  of  August  14, 1876. 
This  money  became  available  to  the  engineer  in  charge  about  the  mid- 
dle of  September,  too  late  for  operations  during  the  season. 

Colonel  Blunt  was  relieved  by  Lieut.  Col.  and  Bvt.  Brig.  Gen.  K  Mich- 
ler,  of  the  Corps  of  Engineers,  in  December,  1876. 

1877. 

Operations  were  commenced  April  30,  with  two  dredges,  excavating 
at  the  rate  of  12J  cents  per  cubic  yard,  and  in  June  three  more  dredges 
were  placed  at  work,  excavating  at  the  rate  of  14  cents  per  cubic  yard. 

Operations  were  continued  during  the  year  on  the  outer  reach  of  the 
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channel  beyond  Turtle  Island,  and  on  the  reach  running  south  from  that 
island ;  282,730  cubic  yards  of  sand  were  removed  fin)m  the  channel 
during  the  year.    No  appropriation  was  made  daring  the  fear. 

1878. 

Operations  were  resumed  early  in  the  spring  and  were  continued 
until  May  29,  when  they  were  suspended  for  want  of  funds ; '62,628  cubic 
yards  of  mud  and  sand  were  removed  from  the  Middle  and  Manhattan 
ranges,  and  from  the  elbow  connecting  them,  and  from  the  elbow  con- 
necting the  Phenstock  and  Can  ranges.  An  appropriation  of  $50,000 
was  made  by  the  act  of  June  18, 1878,  and  in  September  a  contract  was 
made  for  removing  200,000  cubic  yards  of  mud,  sand,  &c.,  at  9|  cents 
per  cubic  yard. 

Work  was  resumed  in  September  and  was  confined  to  the  Phenstock 
range,  to  the  elbows  at  each  end  of  it,  and  to  the  reach  mnning  north 
and  south,  west  of  Turtle  Island.  Operations  were  suspended  for  the 
season  jS^ovember  30;  194,235  cubic  yards  were  removed  under  this  last 
contract,  making  a  total  of  256,863  cubic  yards  removed  during  the 
year. 

General  Michler  was  relieved  by  Maj.  and  Bvt.  Col.  John  M.  Wilson^ 
of  the  Corps  of  Engineers,  December  16,  1878. 

1879. 

Operations  were  resumed  with  five  dredges  early  in  April  inthesoath 
reach,  west  of  Turtle  Island,  and  by  April  12  the  contract  of  Septem- 
ber, 1878,  was  completed.  A  new  one  was  at  once  executed,  at  9|  cents 
per  cubic  yard.  Uperations  were  continued  until  July  1  on  the  sooth 
reach,  running  north  and  south,  west  of  Turtle  Island,  and  a  channel  200 
feet  wide  at  bottom  and  250  feet  wide  at  top  was  obtained  in  this  readi, 
with  a  depth  of  15  feet,  except  at  a  few  minor  points,  by  removing 
181,297  cubic  yards  of  sand,  &c. 

On  July- 1  the  dredges  were  removed  to  the  extreme  outer  range  in 
the  lake,  beyond  Turtle  Island,  and  continued  work  there  until  August 
4.  During  this  x>eriod  this  section  of  the  channel,  3,000  feet  long,  was 
windened  to  200  feet  at  the  bottom,  250  feet  at  top,  and  a  full  depth  of 
15  feet  obtained.  Operations  were  suspended  for  the  season  August  3, 
236,240  cubic  yards  of  sand,  «S:c.,  having  been  removed  from  the  chan- 
nel. 

An  appropriation  of  $20,000  was  made  by  the  act  of  March  3, 1879^ 
but  did  not  become  available  to  the  engineer  in  charge  early  enough  to 
prepare  for  further  work  during  the  season.  In  Decemb^  proposals 
were  invited  for  excavating  100,000  cubic  yards  of  mud,  sand,  &c«,  from 
the  channel. 

In  August,  1879,  a  survey  was  made  of  the  channel  with  the  following 
results : 

From  the  15-foot  curve  in  the  lake  to  the  inner  end  of  the  south  or 
Turtle  Island  reach,  there  was  a  channel  200  feet  wide  at  bottom  and 
not  less  than  15  feet  deep ;  on  the  Can  range  there  was  a  channel  similar 
in  width,  with  a  depth  of  from  14  to  16  feet.  At  the  elbow  connecting 
the  Can  and  Phenstock  ranges  there  was^considerable  filling  and  a  dept£ 
of  only  from  12  to  14  feet.  On  the  Phenstock  range,  with  a  similar 
width,  the  depth  varied  from  13A  to  15i  feet.  On  the  Middle  range, 
with  a  similar  width,  the  depth  varied  from  I4J  to  16  feet;  and  on  Uie 
Manhattan  range  the  least  depth  was  15  feet.  Not  less  than  15  feet  was 
found  in  the  channel  from  thence  to  the  docks  at  Toledo. 
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OPERATIONS  DURING  THE  PRESENT  FISCAL  YEAR. 

The  openiug  of  the  fiscal  year  found  operations  in  progress  ander  the 
contract  of  April  1  with  Mr.  E.  H.  French,  dredging  the  channel  be- 
tween Toledo  and  the  lake.  On  July  1  five  dredges  were  placed  at 
work  upon  the  extreme  outer  or  lake  range  of  the  ctiannel,  aod  were 
continued  there  until  August  4.  During  this  period  a  depth  of  15  feet 
was  gained  in  a  channel  200  feet  wide  and  3,000  feet  long,  out  to  the 
curve  of  15  feet  in  the  lake,  by  removing  45,878  cubic  yards  of  sand. 
The  outer  range  being  completed,  the  dredges  were  placed  on  the  Can 
range,  from  which  2,775  cubic  yards  of  sand  were  removed.  The  con- 
tract having  been  completed,  the  work  of  dredging  was  suspended.  A 
complete  survey  of  the  channel  was  made  in  August,  the  result  of  which 
IB  found  in  another  portion  of  this  report. 

In  December  proposals  were  invited  for  continuing  the  work,  and  in 
January  a  contract  was  made  for  removing  100,000  cubic  yards  of  sand, 
mud,  clay,  &c.,  at  14  cents  per  cubic  yard. 

Work  was  commenced  the  latter  part  of  April,  and  by  May  3  three 
dredges  were  at  work  upon  the  Phenstoek  range  and  at  the  angle  of  the 
Can  and  l*henstock  ranges  where  the  greatest  filling  had  occurred.  As 
there  is  more  or  less  sedimentary  deposit  constantly  going  on,  it  was 
deemed  best  to  dredge  to  16  feet  in  order  to  maintain  the  full  depth  of 
15  feet  for  some  time.  Work  was  continued  until  the  close  of  the  fiscal 
year,  and  77,995  J  cubic  yards  of  mud,  &c.,  were  removed  under  this  con- 
tract, making  a  total  of  126,649  cubic  yards  removed  during  the  year. 

The  work  under  the  present  project  for  a  depth  of  15  feet  is  rapidly 
drawing  to  a  completion ;  the  original  estimate  for  this  plan  was  $450,000; 
of  this  amount  $400,000  has  been  appropriated  up  to  the  close  of  the 
present  fiscal  year.  For  completing  this  project,  for  widening  the  chan- 
nel at  the  angles,  removing  deposits  from  the  inner  and  outer  reaches, 
&c.,  the  sum  of  $20,000  is  asked  for  the  next  fiscal  year. 

But  Toledo  now  asks  for  deeper  water,  and  I  must  earnestly  recom- 
mend that  the  demands  of  her  growing  commerce  may  be  complied  with, 
and  that  she  may  be  granted  the  full  depth  of  16  feet  which  is  now 
carried  through  the  Saint  Clair  Flats  Canal  and  will  soon  be  available 
between  Lake  Superior  and  Lake  Brie.  The  amount  to  be  removed  to 
obtain  this  depth,  in  addition  to  that  required  to  complete  the  present 
project,  will  be  about  500,000  cubic  yards,  and  as  the  cutting  is  light,  I 
estimate  that  it  will  cost  about  20  cents  per  yard,  or  $100,000. 

I  most  earnestly  recommend  that  this  great  and  much  to  be  desired 
improvement  may  be  pushed  forward  as  rapidly  as  possible ;  at  least 
$100,000  could  be  profitably  expended  during  the  next  fiscal  year. 

The  following  data,  taken  from  the  very  able  and  interesting  report  of 
Mr.  D.  B.  Smith  for  the  year  ending  December  31,  1879,  to  the  Toledo 
Produce  Exchange,  shows  the  extraordinary  growth  of  the  trade  of  To- 
ledo : 

Annual  receipts  of  flour,  wheat  y^c.y  at  Toledo,  Ohio. 


Year. 


1K76 
1877 
1878 
U79 


Flour. 


Barrels. 
536.158 
556, 335 
751,81% 
801,931 


Wheat. 


Biuhelt. 

9, 016,  (K» 

8,151,712 

17, 497, 748 

22, 501, 616 


Com. 


BusheU, 
16, 334, 291 
17, 689, 558 
19, 265, 752 
16, 133, 728 


Oatfl. 


Butheli. 
3, 418, 601 
2, 540, 760 
3,699,877 
4, 046, 073 
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A  glance  at  this  table  will  show  that  iu  four  years,  or  sinoe  tfie  chan- 
nel has  been  made  available  for  vessels  of  deeper  draught,  the  receipts  of 
flour  have  increased  50  per  cent.,  of  wheat  150  per  cent.,  ftnd  of  oats 
nearly  20  per  cent. ;  of  the  wheat  received,  40  per  cent,  was  sent  away 
via  the  lake  m  1876  and  1877,  and  about  00  per  cent,  in  1878  and  1879. 

In  addition  to  the  enormous  trade  in  grain,  large  amounts  of  lumber, 
coal,  iron,  salt,  &c.,  are  annually  handled. 

In  my  la^t  annual  report  I  stated  that  I  believed,  in  order  to  make 
the  channel  between  Toledo  and  the  lake  permanent,  it  would  be  neces- 
sary to  revet  it  for  6  or  7  miles.  Since  that  time  I  have  made  a  careful 
study  of  the  subject  and  have  prepared  an  estimate  of  the  cost ;  I  have 
determined  now  not  to  recommend  this  revetment. 

The  estimate  of  the  cost  of  this  work  is  as  follows : 

17,394  feet  of  pile  re  vetiuent  on  Maiiliattan  raii/^e,  at  $8.50 $147,  h49  00 

15,425  feet  of  pile  revetment  oii  Middle  and  Pheustock  ranges,  at  $8.50.  131, 11:2  50 

11,487  feet  of  pile  revetment  on  northwest  Hide  of  Can  range,  at  f8.50.. .  97,^9  50 

11 ,815  feet  of  pile  pier  on  southeast  eide  of  Can  range,  at  |18 212, 070  80 

15,590  feet  of  pile  pier  on  Turtle  Island  range,  at  |ll 380, 0SD  00 

2,300  feet  of  crib  work  bt^yond  Turtle  Island,  at  |6(> 138,000  00 

Outer  pier-head 2,950  00 

Total 1,010,841  00 

If  this  should  be  built,  we  Ti^ould  have  about  14  miles  of  pier  and  re- 
vetment, which  would  constantly  require  repairs,  and  I  am  satisfted  that 
with  an  annual  expenditure  of  from  1  to  2  per  cent,  of  this  estimate,  the 
channel  when  once  completed  can  be  easily  kept  open. 

During  the  fiscal  year  1880-'81,  it  is  proposed  to  continae  dredging 
the  natuml  channel  through  Maumee  Bay  to  the  width  proposed  by  the 
Board  of  Engineers,  and  in  order  to  maintain  the  depth  of  15  feet  re- 
quired by  that  i)rojeet  the  luaterial  will  be  excavated  to  a  depth  of  16 
feet. 

I  again  most  urgently  but  reisi)ectfully  call  the  attention  of  the  Light- 
House  Board  to  the  great  necessity  for  more  day  beacons  and  range- 
lights  to  mark  the  channel  through  Maumee  Bay ;  there  should  be  bea- 
cons to  mark  every  range ;  the  cost  would  be  comparatively  trifling,  and 
I  cannot  too  strongly  urge  that  immediate  attention  be  given  to  this 
subject,  which  is  of  the  very  utmost  importance  to  the  rapiSy  increasiiig 
commerce  of  Toledo. 

The  total  amount  ai)propriated  for  this  hfirbor  up  to  the  close  of  the 
present  fiscvil  year  is  ♦594,700,  of  which  amount  ^557,842.19  has  been 
expended. 

RESUME. 

It  will  be  observed  by  the  foregoing  history  that  this  work  of  improve- 
ment was  commenced  in  1860.  At  that  time  the  channel  through  the 
bay  was  very  narrow  an<l  the  dejith  only  11  feet;  by  1868  a  channel 
150  feet  wide  and  12  feet  dee[)  was  comi)leted;  by  1875  tiie  depth  had 
increased  to  14  feet  with  a  width  of  100  feet;  by  1879,  to  a  width  of  200 
feet  with  a  depth  of  from  13  to  16  feet ;  and  at  the  close  of  the  fiscal  year 
ending  June  30, 1880,  there  was  a  channel  from  200  to  250  feet  wide 
with  a  depth  of  from  14  to  16  feet  from  the  lake  to  the  docks  at  Toledo, 
and  it  was  anticipated  that  by  the  close  of  the  season  of  1880  the  ftdl 
depth  of  15  feet  would  be  obtained  throughout  the  channel. 

Toledo  is  in  the  collection  diatrict  of  Miami.  There  is  a  iixed.Tvhite  lisht  of  the  4th 
order  on  Turtle  Island,  and  three  sots  of  range-lights  for  ^>arts  oitftV  cnanxiel.  The 
nearest  work  of  defense  is  Fort  Wayne,  45  miles  distant. 

The  amount  of  commerce  to  be  benefited  by  the  improvement  is  large  and 
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•tantl y  increasing.    The  amonnt  of  reyentie  collected  during  the  14  months  from  July 
I,  ltf79,  to  May  31,  1880,  was  $36,723.19.    The  value  of  the  impwta  during  this  period 


Abstracts  of  proposals  and  contracts  and  a  money  statement  are  trans- 
mitted herewith. 

Money  statement 

July  1,  1879,  amonnt  available $27,677  88 

Amount  appropriated  bv  act  approved  June  14,  188(> 30, 000  00 

l|57, 677  88 

July  1,  1880,  amount  expended  during  fiscal  year 19,  T28  15 

July  1, 1880.  outstanding  liabilities 1, 091  92 

20, 820  07 

July  1,  1880,  amount  available .'36,857  81 

Amount  (estimated)  reouired  for  completion  of  existing  project 120, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1882. .  100, 000  00 


Abtiract  of  proposals  for  dredging  100,000  ckWc  yards,  more  or  less,  of  mud,  clay,  sand, 
4'c.,from  the  channel  through  Maumee  Bay,  Toledo  Harbor,  Ohio,  received  and  opened  by 
Maj,  John  M,  ^Filson,  Corps  of  Engineers,  at  U,  S,  Engineer  Offiee,  Cleveland,  Ohio,  at 
11  o'clock  a.  m.,  Tiiesday,  January  *27, 1880,  under  advertisement  of  December  17,  1879. 


• 

1 

Name  of  bidder. 

Addrt- 68  of  bidder. 

$0  14} 
20 

U 

14i 

1 

J.  C.  &  J.  H.  Davis .... 
Jesse  Sims  and  Patrick 

Smith. 
S.  H.  French 

Toledo,  Ohio 

2 
3 

Cleveland,  Ohio 

Fulton,  Oswego  County, 

New  York. 
Toledo,  Ohio 

4 

H.T.  Stock 

t 

Remarks. 


Contract  awarded  sabject  to  the  ap- 
proval of  the  Chief  of  Engineers. 


dhetract  of  contracts  for  improring  harbor  at  Toledo,  Ohio,  in  force  during  fiscal  year  etid- 

ing  June  30,  1880. 


Name  and  residence  of  contractor. 


I  Hnd,  sand. 
Dates  of  con-    Subject   of   '  clay,  &«.,  per 
tracts.       i     contract.        cnoic  yard, 

in  800W8. 


£dwin  H.  French,  Fulton,  Oswego  County,  New  York  *. 
Do 


April  1.  Ife79  I  Dredging 
Feb.   9,  ISi-O  i....do  .... 


•Conti-aot  completed  and  oloeed  August  6, 1879. 


^ 


I  I  3. 


IMPROVEMENT  OF  PORT  CLINTON  HARBOR,  OHIO. 


$0  09| 
14 


HISTOBY  OF  THE  WORK. 


Port  CaxBtou,  Oliio,  is  situated  ai;  the  mouth  of  the  Portage  River,  a 
stream  which,  rising  in  the  northwestern  part  of  Ohio,  flows  first  in  a 
Bortheasterly  and  then  in  an  easterly  direction  and  empties  into  Lake 
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Erie.  For  miles  above  its  mouth  emd  bordering  upon  its  banks  are 
extensive  tracts  of  superior  hardwood  timber,  from  which  lumber,  staves, 
axe-handles,  hubs,  spokes,  &c.  are  sent  to  Port  Clinton  for  shipment. 

The  attention  of  the  general  government  was  first  called  to  this  local- 
ity by  the  act  of  Congress  approved  March  2, 1867,  wherein  a  survey 
was  ordered  upon  which  to  ba^je  a  plan  of  imi)rovement. 

This  survey  was  made  by  Col.  and  Bvt.  Maj.  Gen.  T.  J.  Cram,  of  the 
Corps  of  Engineers,  who  submitted  a  project  for  improving  the  harbor 
at  an  estimatetl  cost  of  $80,000.  No  action  was  taken  upon  this  rei)ort, 
and  by  the  act  of  »Jiily  11,  1870,  another  survey  was  ordered. 

1870,  1871. 

In  the  fall  of  1870,  the  survey  ordered  by  the  act  of  July  11,  1870, 
was  made  by  Maj.  W.  McFarland,  of  the  Corps  of  Engineers.  He 
reported  that  there  wa«  a  narrow  channel  at  the  entrance  to  the  river, 
with  a  depth  of  from  5  to  6  feet.  He  submitted  a  plan  for  cutting  a 
channel  8  feet  deep  through  the  outer  bar,  and  for  constructing  east  and 
west  i)iers,  extending  iiom  the  shore  lakeward  to  the  necessary  depth,  to 
confine  the  waters  of  the  Portage  River  to  the  new  opening.  This  plan 
required  the  construction  of  4,500  feet  of  pier,  and  the  estimated  cost 
of  the  work  was  $120,000. 

Major  McFarland  was  relieved  by  Capt.  and  Bvt.  Lieut.  Col.  G.  L. 
Gillespie,  of  the  Cori)S  of  Engineers,  in  April,  1871. 

1872,  1873,  1874. 

The  first  appropriation,  of  $8,000,  was  made  by  the  act  of  June  10, 
1872.  This  sum,  with  an  additional  amount  of  $2,000  allotted  from  the 
appropriation  for  examinations  and  surveys,  was  expended  in  opening  a 
cut  20  feet  wide  and  8  feet  deep  from  the  river  into  the  lake  by  remov- 
ing 20,302  cubic  yards  of  sand,  and  in  constnicting  a  sand  fence  550  feet 
long  along  the  peninsula  north  of  4he  mouth  of  the  river,  to  prevent  the 
sand  from  drifting  into  the  channel. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut.  Col.  F.  Har- 
wood,  of  the  Corps  of  Engineers,  in  April,  1873,  and  in  the  annual 
rei)ort  of  the  latter  for  that  year  he  stated  that  unless  piers  were  built, 
and  the  waters  of  the  river  directed  across  the  bar,  it  would  be  impos- 
sible to  maintain  a  channel  with  a  depth  of  8  feet. 

Colonel  liar  wood  was  relieved  by  Lieut.  Col.  and  Bvt.  Col.  C.  E.  Blunt, 
of  the  Corps  of  Engineers,  June  30,  1874. 

1875. 

An  api)r()priation  of  85,000  was  made  by  the  act  of  March  3, 1875,  and 
an  examination  of  the  harbor  showed  that  tlie  channel  dredged  in  1872-73 
had  entirely  filled  up,  as  Iiad  l)een  expected. 

Colonel  Blunt  made  a  report  in  March,  1875,  in  Avhich  he  suggested 
the  construction  of  a  pile  dike  running  from  the  end  of  the  sand  fence, 
constructed  in  1874,  out  into  the  lake ;  he  also  recommended  a  change  in 
the  location  of  the  piers,  as  previously  ])r()jected;  he  proi>osed  to  run  a 
pile  revetment  from  the  end  of  the  sand  fence  about  1,000  feet  out  into 
the  lake  in  a  direction  north  57  degrees  east,  and  then  inclining  towards 
the  north;  to  extend  a  cribwork  about  1,20.0  feet  to  the  lO-foot  curve  in 
the  lake.  Tarallel  to  this,  at  a  proper  distanc>e  (afterwards  fixed  «t  200 
feet),  he  proposed  to  build  an  east  pier,  about  2,400  feet  long,  its  inner  end 
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resting  on  shore ;  be  believed  that  when  the  waters  of  the  Portage  Eiver 
were  confined  between  these  piers  a  depth  of  9  feet  could  be  maintained. 
This  revised  .plan  was  approve<l,  the  estimated  cost  being  $122,000. 
Operations  were  commenced  .on  the  pile  work  in  April,  1875,  and  by  the 
close  of  the  fiscal  year,  June  30,  840  linear  feet .  had  been  completed. 
The  shore  line  on  the  north  side  of  the  peninsula  at  once  began  to  move 
out,  and  the  current  art  the  mouth  of  the  river  was  no  longer  overcome 
by  the  lake  littoral  current  from  the  westward. 

1876. 

An  appropriation  of  $5,000  was  made  by  the  act  of  August  14,  1876. 
An  examination  of  the  harbor  shows  that  the  channel  had  deepened 
parallel  and  close  to  the  pile  revetment  constructed  in  1875.  No  work 
was  done  in  1876,  the  appropriation  not  being  made  available  during 
the  year. 

Colonel  Blunt  was  relieved  by  Lieut.  Col.  and  Bvt.  Brig.  Gen.  N. 
Michler,  Corps  of  Engineers,  in  December,  1876. 

1877. 

Work  was  commenced  in  May  upoi\»  the  pile  revetment  on  the  east 
side  of  the  proposed  channel,  and  590  linear  feet  of  it  was  constructed :  a 
gap  150  feet  wide  was  left  on  the  line  of  the  old  channel  for  the  accomoda- 
tion of  vessels.- 

1878. 

An  appropriation  of  $10,000  was  made  by  the  act  of  June  18,  1878, 
and  was  devoted  to  extending  the  revetments  and  dredging  the  channel. 
Operations  were  commenced  early  in  July,  and  continued  until  the  last 
of  September.  The  west  revetment  was  prolonged  300  feet,  the  east  revet- 
ment 205  feet,  and  the  gap  of  150  feet  left  in  the  wdrk  in  1877  was 
closed.  A  new  channel  2,000  feet  long,  60  feet  wide,  and  10  feet  deep 
was  excavated  from  the  mouth  of  th§  river  to  the  10-foot  curve  in  the 
lake  by  removing  19,487  cubic  yards  of  clay,  mud,  and  sand. 

General  Michler  was  relieved  by  Maj.  and  Bvt.  Col.  John  M.  Wilson, 
Corps  of  Engineers,  December  16,  1878. 

1879. 

An  appropriation  of  $10,000  was  made  by  the  act  of  March  3,  1879, 
but  was  not  available  to  the  engineer  in  charge  until  August. 

Proposals  were  invited  in  August  for  constructing  300  linear  feet  of 
pile  pier  on  the  prolongation  of  the  west  revetment,  and  for  extending 
the  east  revetment  600  feet ;  contracts  were  made  in  September,  1879, 
for  this  work,  but  the  season  was  too  far  advanced  to  commence  opera- 
tions this  year. 

The  winter  gales  of  1878-- 79  had  completely  closed  the  channel  dredged 
in  1878,  beyond  the  piers,  so  that  there  was  a  depth  of  less  than  4  feet 
on  the  outer  bar ;  for  the  convenience  of  commerce  an  opening  of  50  feet 
•was  made  on  the  line  of  the  old  channel,  through  the  east  revetment, 
and  this  will  be  left  open  until  the  project  for  the  harbor  is  nearly  com- 
pleted. 

OPERATIONS  DURINa  THE  PRESENT  FISCAL   YEAR. 

.1       t.  •       <, 

Operations  were  commenced  upon  the  prolongation  of  the  piers  in 
April,  1880,  under  the  contract  of  September^  1879,  and  by  the  close  of 
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the  fiscal  year  the  pile  work  was  completed  apoD  300  feet  of  the  west 
I>ier  and  320  feet  of  the  east  revetment. 

The  benefit  of  the  prolongation  of  the  piers  was  at  once  made  evident 
by  the  deepening  of  the  channel. 

During  the  present  season  it  is  proposed  to  extend  the  west  pier  30t 
feet  and  the  east  pier  600  feet,  under  the  present  contract,  and  with  the 
funds  appropriated  by  the  act  of  June  14,  1880,  to  further  prolong  the 
former  100  feet  and  the  latter  250  feet. 

The  estimated  cost  of  the  present  project  was  $120,000 ;  since  work 
was  commenced  under  it,  the  following  appropriations  have  been  made: 

Act  of  March  3, 1«75 : $6,000 

Act  of  August  14,  1876 6,009 

Act  of  June  18,  1878 10,000 

Act  of  March  3,  1879 10,000 

Act  of  June  14,  1880 5,000 

Total 35,000 

Of  this  amount,  $21,172.45  has  been  expended  up  to  June  30, 1880. 

After  the  completion  of  the  work  proposed  under  the  funds  now  avail- 
able^ there  will  yet  reniain  to  be  built  400  feet  of  pile  pier  and  600  feet 
of  pile  revetment,  and  a  channel  150  feet  wide  and  10  feet  deep  should 
be  dredged  for  a  length  of  2,000  ffeet  between  the  piers. 

The  estimated  cost  of  this  work  is  $50,000.  Twenty  thousand  doUara 
can  bo  profitably  expended  during  the  next  fiscal  year,  and  if  appropri- 
ated wiU  be  applied  to  extending  the  piers. 

Port  Clinton  is  a  port  of  entry  in  the  collection  district  of  Sandusky,  Ohio.  The 
nearest  work  of  defense  is  at  Fort  Wayue,  60  mUes  distant ;  the  nearest  light-house 
is  at  Green  Island,  10  miles  distant. 

I  have  no  means  of  estimating  the  amount  of  commerce  which  will  be  benefited  bj 
the  completion  of  this  work. 

The  amonnt  of  revenue  collected  during  the  first  eleven  months  of  the  present  fiscal 
year  was  $37.  Thirty-one  vessels,  with  an  agipegate  tonnage  of  2,5^  tons,  entered, 
and  40  vessels,  with  an  aggregate  tonnage  of  2,977  tons,  cleared  daring  the  same 
period. 

Abstracts  of  proposals?  and  contracts  and  a  money  statement  are  transmitted  here- 
with 

Money  statement. 

July  1,  1879,  amount  available $10,200  50 

Amount  appropriated  by  act  approved  June  14,  1880 5,000  00 

$15, 200  50 

July  1,  18S0,  amount  expended  (luring  fiscal  year 1,372  95 

July  1,  1830,  amount  availabl*^ 13,827  55 

Amount  (estimated)  required  for  completion  of  existing  project 50,000  0(^ 

Amount  that  can  be  i)rotitably  expendexi  in  fiscal  year  entUng  June  30, 1882.     20, 000  00 
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I  I  4. 

IMPROVEMENT  OF  SANDUSKY  HARBOR,  OHIO. 
HISTORY    OF    THE  WORK. 

The  attention  of  the  ijeneral  government  was  first  called  to  this  liar' 
bor  by  the  act  of  May  20, 1826,  by  which  an  appropriation  of  $400  was 
made  **  to  ascertain  the  expediency  and  expense  of  constructing  piers  to 
improve  the  navigation  thereof,  and  of  placing  buoys  therein.^  A  sur- 
vey was  made  by  Lieut.  C.  Graham,  of  the  Third  Artillery,  then  on  duty 
with  the  Corps  of  Topographical  Engineers,  and  a  report  was  submitted, 
but  Congress  took  no  action  thereon. 

Sandusky  Bay  was  described  as  a  beautiful  sheet  of  water,  emptying 
into  Lake  Erie  about  40  miles  from  its  western  extremity;  it  was  a  natural 
harbor  containing  an  area  of  about  22^  miles,  protected  on  the  north 
and  northwest  from  the  gales  of  the  lake  by  a  long  narrow  peninsula, 
commencing  just  above  the  mouth  of  Sandusky  River  and  extending 
eastwardly  for  about  10  miles,  and  on  the  southeast  by  what  is  known 
as  Cedar  Point. 

About  1  mile  outside  of  Cedar  Point  was  a  bar  upon  which  there  was 
a  depth  of  only  10  feet,  but  after  crossing  it  a  wide  channel  was  found 
off  the  point,  increasing  in  depth  to  36  feet  and  then  gradually  shoaling 
to  about  11 J  feet  after  getting  inside  the  bay.  The  greatest  depth  in  the 
bay,  and  which  was  found  over  quite  a  large  area,  was  12  feet.  It  will 
thus  be  seen  that  at  this  early  periotl  only  10  feet  water  was  found  at 
the  entrance  to  this  harbor. 

1844,  1845. 

The  first  appropriation  for  this  harbor  was  one  of  $15,000,  made  by 
the  act  of  June  11,  1844,  and  the  work  was  placed  in  charge  of  Capt.  A. 
Canfield,  of  the  Corps  of  Topographical  Engineers. 

A  new  survey  was  made  in  June,  1844,  which  showed  that  while  the 
channel  had  shifted  somewhat,  there  was  still  a  depth  of  10  feet  at  the 
entrance,  but  vessels  after  crossing  the  outer  bar  could  carry  llj  feet 
up  to  the  town  of  Sandusky.  The  outer  2  miles  of  the  main  peninsula 
was  now  separated  from  it  by  a  channel  1,520  feet  wide,  with  a  depth  of 
6^  feet,  through  which  the  water  passed  with  great  velocity,  and  in  this 
section  of  2  miles  there  were  three  breaches,  aggregating  about  650  feet 
in  width. 

It  was  determined  to  apply  the  appropriation  towards  closing  the  main 
breach  in  the  peninsula ;  for  this  purpose  a  crib-work  6  feet  wide  was  com- 
menced on  each  side  of  the  breach,  resting  on  the  sand  and  narrowing  the 
opening  by  degrees ;  736  feet  of  this  crib- work  was  built  on  the  east  side 
and  612  feet  on  the  west  side ;  timber  for  completing  the  work  was  pur- 
chased, but  the  appropriation  was  exhausted  before  the  breach  was 
closed.     No  further  appropriation  was  made  until  1852. 

In  the  annual  report  for  1845,  $11,378.67  was  asked  for,  to  close  the 
breach,  and  piles  were  recommended  over  the  outer  bar. 

1848. 

A  survey  made  this  year  showed  that  while  the  channel  had  shifted, 
about  the  same  depth  was  maintained  as  was  found  in  1844. 
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1852, 1853, 1854, 1855, 1856. 

An  appropriation  of  $15,()00  was  made  by  the  act  of  August  30,  and 
the  work  was  placed  in  charge  of  Capt.  H.  Stansbury,  of  the  Corps  of 
Topographical  Engineers. 

An  examination  of  the  harbor  showed  about  the  same  depth  as  was 
found  in  1848,  but  Peninsula  Point  was  being  rapidly  washed  away,  the 
northern  gales  having  made  several  breaches  and  greatly  reduced  its 
area. 

The  appropriation  of  August  30, 1852,  was  devoted  during  the  year 
1653  and  1854  to  constructing  along  the  line  of  the  peninsula  for  its  pro- 
tection a  rough  crib- work  3,^7  feet  long.  Captain  Stansbury  stated  in 
his  annual  report  in  September,  1855,  tlukt  this  crib- work  was  answering 
its  purpose  admirably,  and  that  the  peninsula  had  increased  in  width 
and  height ;  he  asked  for  the  sum  of  $112,117  for  closing  the  breack 
between  the  '^  peninsula  and  main  shore,'^  and  for  completing  the  crib- 
work  protection  along  the  entire  outer  portion  of  the  peninsula ;  this 
recommendation  was  repeated  in  his  annual  report  for  1856. 

1857,1858,1859. 

M^.  and  Bvt.  Lieut.  Col.  J.  D.  Graham,  of  the  Corps  of  Topographical 
Engineers,  assumed  charge  of  the  harbor  in  1857,  and  r^eated  the 
recommendation  of  Captain  Stansbury.  No  action  was  taken  upon 
these  recommendations,  and  during  the  winter  of  1859  the  crib-work  was 
nearly  all  destroyed. 

1802. 

A  new  survey  of  the  harbor  was  made  under  the  direction  of  Col.  J. 
D.  Graham  in  1862 ;  the  outer  bar  maintained  about  the  same  distance 
from  Cedar  Point,  but  a  narrow  channel  had  worked  through  to  the 
northwest  with  a  depth  of  13  feet  while  there  was  a  depth  of  12  feet  oa 
the  bar  inside  of  Cedar  Point ;  there  was  considerable  change  in  the 
shape  and  depth  of  the  channel  near  Cedar  Point ;  it  is  possible  that  U^e 
soundings  during  this  survey  were  not  referred  to  the  same  zero  as  those 
previously  made,  and  this  may  account  for  the  increased  depth  shown 
on  the  chart. 

1864. 

In  October  1864,  Col.  T.  J.  Cram,  lieutenant-oolonel  Corps  of  Engi- 
neers, submitted  a  report  in  which  he  recommended  the  dredging  of  me 
outer  bar  so  as  to  get  a  straight  channel  400  feet  wide  and  12  feet  deep, 
and  the  construction,  if  found  necessary,  of  parallel  piers,  400  feet  long, 
to  maintain  the  channel ;  the  estimated  cost  of  the  work  was  $38,580. 

The  channel  through  the  outer  bar  at  this  time  presented  a  depth  of 
about  10  feet. 

1866. 

An  appropriation  of  $38,580  was  made  by  the  act  of  June  23,  1866, 
and  General  Cram  recommended  that  it  should  be  applied  to  dredging 
a  channel  400  feet  wide  and  12  feet  deep  through  the  outer  bar.  A  con- 
tract was  made  for  this  work  in  October,  1866,  at  the  rate  of  75  cents  per 
cubic  yard. 

1867,  1868. 

Operations  were  commenced  in  June,  1867,  and  continued  under  the 
contract  of  October,  1866,  through  the  seasons  of  1867  and  1868,  during 
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which  tinMd  24,317  cubic  yards  of  sand  were  removed  from  the  channel 
tkrongh  the  outer  bar. 

1369. 

General  Cram  was  relieved  ia  April,  1869,  by  Maj.  W.  McFarlaud,  ot 
the  Corps  of  J^ngineers. 

The  channel  through  the  outer  bar  was  examined  in  June  and  found 
to  be  240  feet  wide  with  adepth  of  12  feet,  except  at  two  localities  where, 
for  a  short  distance,  it  was  only  11 J  feet  deep.  As  the  depth  on  the 
outer  bar  was  greater  than  on  the  inner  one,  Major  McFarland  recom- 
mended that  the  remainder  of  the  appropriation  should  be  applied  to 
deepening  the  channel  through  the  inner  bar,  and  a  contract  was  made 
m  August  for  this  purpose  at  33  J  cents  per  cubic  yard.  The  heavy  gales 
n  the  fall  of  1869  prevented  work  during  the  year. 

1870. 

Operations  were  commenced  in  July  and  continued  until  the  close  of 
November,  and  a  channel  2,500  feet  long,  60  feet  wide,  and  12  feet  deep 
W9S  opened  through  the  inner  bar  by  removing  28,192  cubic  yards  of 
sand,  ^c. 

An  appropriation  of  $10,000  was  made  by  the  act  of  July  11,  1870. 

1871. 

Major  KcFarlaud  was  relieved  by  Capt.  and  Bvt.  Lieut.  Col.  G.  L. 
Gillespie,  of  the  Corps  of  Engineers,  in  April,  1871. 

In  March  a  contract  was  made  for  cutting  a  channel  through  the  inner 
bar  one-half  mile  long,  90  feet  wide,  and  12  feet  deep,  at  26^  cents  per 
cubic  yard  in  position ;  operations  were  commenced  in  May,  and  by  the 
close  of  the  season  30,784  cubic  yards  of  sand  and  clay  had  been  re- 
moved. 

1872. 

An  appropriation  of  $13,000  was  made  by  the  act  of  June  10,  1872. 

A  survey  of  the  bay  was  made  this  season  under  the  direction  of  Gen- 
eral C.  B.  Comstock,  the  officer  in  charge  of  the  survey  of  the  lakes : 
a  depth  of  13  feet  was  found  in  the  channel  through  the  outer  bar,  and 
of  about  11  feet  through  the  inner  bar.  A  contract  was  made  for  con- 
tinning  the  dredging  through  the  inner  bar,  at  34  cents  per  cubic  yard, 
and  34,000  cubic  yardS  of  sand,  clay,  &c.,  were  removed  during  the 
season. 

1873. 

In  January,  1873,  Colonel  Gillespie  submitted  an  elaborate  report, 
with  a  chart  and  plan  of  improvement  for  keeping  the  channel  open 
through  the  inner  and  outer  bars;  the  estimated  cost  of  the  whole  work 
was  nearly  $1,000,000 ;  he  believed  that  any  unprotected  channel  through 
the  bay  would  gradually  fill  up;  he  recommended  that  the  channel 
through  the  outer  and  inner  bars  should  be  deepened  to  14  feet  to  the 
center  of  the  area  of  deep  water  inclosed  by  the  12-foot  curve  in  the 
hay,  and  estimated  the  cost  of  this  part  of  the  work  at  $50,000.  The 
recommendation  for  deepening  the  channel  was  approved  by  the  Chief 
of  Engineers,  and  an  appropriation  of  $25,000  was  made  by  the  act  of 
March  3, 1873. 

Colonel  Gillespie  was  relieved  by  MaJ.  and  Bvt.  Lieut.  Col.  F.  liar  wood, 
ot  the  Corps  of  Engineers,  in  Aprif,  1873. 
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A  contract  was  made  in  June,  1873,  for  continuing  the  dredging  in 
the  channel  within  the  bay,  with  two  dredges,  tngs,  scowb,  &c.,  for  the 
sum  of  $125  per  day  each  when  working  and  $10  i)er  day  each  when 
idle  from  stress  of  weather. 

Work  was  commenced  in  July,  and  by  the  close  of  the  year  a  chan- 
nel 75  feet  wide  and  not  less  than  14  feet  deep  was  completed  through 
the  inner  shoal.  Colonel  Harwood  reported  that  the  channel  could  not 
be  maintained  without  confining  it  between  dikes. 

1874. 

An  appropriation  of  $25,000  was  made  by  the  act  of  June  23,  1874. 
Colonel  Harwood  was  relieved  by  Lieut.  Col.  and  Bvt.  Col.  C.  E.  Blunt, 
Corps  of  Engineers,  June  30,  1874. 

A  contract  wa«  made  in  September  for  two  dredges,  with  tugs,  scows, 
&c.,  at  $90  per  day  each  when  working  and  $20  per  day  when  idle  from 
stress  of  weather,  and  work  was  immediately  resumed  widening  and 
deepening  the  channel  through  the  outer  bar,  which  had  again  filled : 
operations  were  continued  until  November,  when  they  were  suspended 
for  the  season  ;  5<),37<)  cubic  yards  of  sand  were  removed  from  the  chan- 
nel during  the  year. 

1875. 

Operations  were  resumed  in  April,  under  the  contract  of  September, 
1874,  upon  the  outer  bar,  and  by  June  30,  84,808  cubic  yards  of  "  fine 
treacherous  running  sand"  had  been  removed  since  commencing  work 
in  September,  1874,  under  this  contract. 

An  appropriation  of  $25,000  was  made  by  the  act  of  March  3,  1875, 
and  a  contract  was  made  May  22  for  four  dredges  with  tugs,  scows,  &c., 
at  the  rate  of  $110  per  day  each  when  working  and  $25  i>er  day  each 
when  idle  from  stress  of  weather. 

Work  was  resumed  ui)on  the  channel  through  the  outer  bar,  and  con- 
tinued until  September,  a  depth  of  15  feet  being  gained;  129,142  cubic 
yards  of  fine  sand,  &c.,  w(^re  removed  during  the  year.  Colonel  Blunt 
stated  in  his  annual  report  for  1875  that  he  believed  any  unprotected 
channel  through  the  bay  would  giadually  fill  up. 

An  examination  of  the  bar  in  September,  1875,  showed  that  there  was 
a  channel  100  feet  wide  with  a  least  depth  of  15  feet  through  the  outer 
bar,  and  150  feet  wide  with  a  depth  of  from  13 J  to  15 J  feet  through  the 
inner  bar,  but  that  this  inner  dredged  channel,  stopped  abruptly  in  a 
depth  of  12  tVet  water  about  1;\  miles  from  the  docks  of  Sandusky  City 

In  his  annual  report  for  June  .^0,  187r»,  Colonel  Blunt  reports  that  the 
residents  of  Sandusky  wore  very  anxious  that  the  channel  should  be 
continued  to  the  docks,  and  he  estimated  that  it  would  rx)st  $130,000  to 
complete  the  work  as  desired ;  he  ^gain  stated  his  belief  that  the  chan- 
nel would  1111  up  unless  protected.  An  appropriation  of  $25^000  was 
made  by  the  act  of  August  14,  lS7r>,  but  did  not  become  available  in 
time  for  work  during  that  season. 

Colonel  Blunt  was  relieved  l>y  Lieut.  Col.  and  Bvt.  Maj.  Gen.  N.  Mich- 
ler,  Cori>s  of  Engineers,  iji  December,  l'^7r». 

1877. 

It  was  determined  to  eontinue  the  dredged  channel  towards  the  city 
fi'ont  of  Sandusky,  and  to  make  it  200  feet  wide  and  15  feet  deep 
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Operations  were  commenced  upon  the  channel  within  the  bay  with  one 
dredge  in  May,  excavating  at  the  rate  of  llf  cents  per  cubic  yard,  and 
in  June  another  was  placed  at  work  at  the  rate  of  11  cents  per  cubic 
yard ;  under  these  contracts  101,879  cubic  yards  of  mud  and  sand  were 
removed  during  the  season,  work  having  been  in  progress  both  on  the 
inner  channel  and  the  outer  bar. 

1878. 

An  appropriation  of  $20,000  was  made  by  the  act  of  June  18,  1878. 
Operations  were  resumed  in  April,  under  the  two  contracts  of  1877,  and 
were  continued  until  August,  during  which  period  63,042  cubic  yards  of 
sand,  &c.,  were  removed  from  the  channel. 

During  the  progress  of  work  in  1877  and  1878  the  channel  through 
the  outer  bar  was  again  widened  to  150  feet  with  a  least  depth  of  14 
feet,  and  in  one  half  of  this  width  there  was  a  depth  of  at  least  15  feet. 

The  channel  up  as  far  as  the  last  or  "  clock  "  range  was  deepened  and 
widened,  and  work  was  commenced  on  that  range. 

In  Sei)tember  a  new  contract  was  made  at  12  cents  i)er  cubic  yard, 
and  work  was  commenced  with  two  dredges  on  the  "  clock  range " 
channel  leading  towards  the  city  docks ;  G0,160  cubic  yards  of  clay,  sand, 
&c.,  were  removed  from  this  section  of  the  channel  up  to  the  close  of 
December,  when  operations  were  suspended  for  the  season. 

General  Michler  was  relieved  by  Maj.  and  Bvt.  Col.  John  M.  Wilson, 
of  the  Corps  of  Engineers,  December  16,  1878. 

OPERATIONS    DURING    1879    AND     THE     FISCAL    YEAR     ENDING     JUNE 

30,  1880.     . 

Opemtions  were  resumed  in  April,  dredging  in  the  ^'  clock  range " 
channel,  and  were  continued  during  the  months  of  April,  May,  and 
June  upon  the  channel,  and  during  July  upon  the  outer  bar,  when  they 
were  suspended  for  the  season,  the  appropriation  having  become  ex- 
hausted. During  this  period  80,861  cubic  yards  of  clay,  mud,  sand,  &c., 
were  excavated  from  the  channel,  7,951  cubic  yards  of  which  were  re- 
moved from  the  outer  bar.  An  appropriation  of  $1,000  was  made  by 
the  act  of  March  3,  1879,  for  the  survey  of  the  harbor ;  it  became  avail- 
able in  August,  1879. 

An  elaborate  survej^  of  the  harbor  was  made  in  September  and  Octo- 
ber, 1879,  which  developed  the  following  facts : 

First.  After  crossing  the  outer  bar  Sandusky  Bay  presents  a  good 
harbor,  in  which,  throughout  the  greater  portion,  there  is  an  average 
depth  of  about  11 J  to  12  feet,  while  in  other  parts  the  depths  vary  from 
15  to  12  feet. 

Second.  The  channel  through  the  bar  outside  of  Cedar  Point  presents 
a  full  depth  of  15  feet  with  a  width  of  100  feet  for  a  length  of  1,200  feet, 
gradually  shoaling  up  to  13J  feet  for  an  additional  width  of  50  feet  on 
each  side,  and  theu  shoaling  to  12  f8et. 

Third.  After  crossing  the  outer  bar  the  channel  gradually  widens  and 
deepens  until  we  get  inside  about  half  a  mile  from  Cedar  Point ;  here 
the  dredged  channel,  which  is  marked  by  beacons,  again  commences 
and  presents  an  average  width  of  200  feet  and  a  depth  of  not  less  than 
15  feet  for  a  distance  of  about  three  quarters  of  a  mile;  the  direction 
then  changes,  the  channel  at  the  angle  being  about  300  feet  wide  with 
a  lea«t  depth  of  15  feet,  and  we  run  about  halt  a  mile  on  the  new  range 
with  a  width  of  about  200  feet,  and  a  least  depth  of  15  feet.  We  then 
reach  the  "  clock  range,"  where  for  the  first  half  mile  we  find  a  chan- 


2110     REPORT   OF   THE    CHIEF   OF   ENGINEERS,    U.    8.    ARMY 

nel  about  100  feet  wide,  with  a  depth  of  from  15  to  16  feet,  shoaling  up 
to  11 J  feet  at  a  distance  of  50  feet  on  each  side ;  for  the  remainder  of  the 
^^  clock  range"  to  its  tenniuiis,  a  |K>int  abont  400  feet  fh>m  the  outer 
line  of  docks,  we  have  a  channel  about  175  feet  wide  with  a  depth  ai 
from  15  to  16  feet. 

The  channel  ends  abruptly  at  a  ])oint  about  400  feet  from  the  line  of 
docks  in  a  depth  of  about  10  feet  of  water.  In  the  autumn  of  1879  the 
Baltimore  and  Ohio  Eailroad  Company  dredged  a  channel  about  50  feet 
wide  and  15  feet  deei)  from  their  docks  to  the  "clock  range''  chamieL 

The  total  distance  by  way  of  the  channel  from  the  outer  bar  to  the 
docks  at  Sandusky  is  4j  miles. 

The  original  estimate  made  in  1876  to  complete  this  channel  up  to  the 
docks  was  $105,000;  since  that  time  $58,500  has  been  appropriated; 
owing  to  the  reduced  price  for  which  the  work  has  been  done  the  pro- 
ject is  now  nearly  completed;  to  finish  this  channel  to  carry  it  up  to 
within  50  feet  of  the  line  of  docks  so  that  wharf  owners  can  either  buQd 
or  dredge  out  to  it,  and  to  remove  such  deposits  as  may  ttom  time  to  time 
occur  within  the  next  year,  the  sum  of  $15,000  \dll  be  required  for  the 
fiscal  year  ending  June  30,  1882,  which  will  complete  the  project. 

I  think  this  channel  should  be  continued  parallel  to  the  line  of  docks 
so  that  vessels  coming  in  may  run  near  the  docks  to  which  they  are 
consigned. 

I  therefore  recommend  that  it  shall  be  prolonged  to  within  50  feet 
of  the  line  of  docks  and  then  extended  with  a  width  of  100  feet  and 
depth  of  15  feet,  a  distance  of  3,000  feet  on  one  side  and  1,700  feet  on 
the  other  of  the  '^ clock  range,-^  as  indicated  upon  the  chart  transmitted; 
this  will  require  the  removal  of  120,000  cubic  yards  of  clay,  mud,  &c,  at 
an  estimated  cost  of  $f25,000,  which,  with  the  $15,000  required  to  com- 
plete the  project,  as  heretofore  submitted,  will  render  $40,000  necessary 
to  complete  the  whole  work. 

During  the  present  fiscal  year  it  is  proposed  to  devote  the  $12,500 
appropriated  by  the  act  of  June  14,  1880,  to  widening  and  deepening 
the  channel  where  necessary  from  the  outer  bar  up  to  within  100  feet  of 
the  docks  at  Sandusky. 

In  my  last  annual  rei>ort  I  stateil  that  I  thought  it  would  be  necessary 
to  revet  this  channel  throughout  its  entire  length ;  since  that  time  I  have 
made  a  careful  study  of  the  subject  and  an  estimate  of  the  cost  of  such  a 
revetment;  this  estimate  is  as  follows: 

15,500  feet  of  pile  pitT,  at  ^IH ' $*J79,000 

24,500feef  of  pile  ivvetmeiit,  at  ^.50 ,  306,250 

One  crib  for  pier  heail 2,959 

Contingencies,  at  10  per  cent 49, 000 

Total : 539,200 

Should  this  be  constructed  we  would  Lave  nearly  8  miles  of  revetment 
subject  to  continual  damage  and  necessary  repairs,  and  I  believe  now 
that  after  the  channel  is  once  completed,  with  an  annual  appropriation 
for  dredging  of  less  than  two  per  cent,  of  the  estimated  cost  of  the 
revetment,  it  can  always  be  kept  clear. 

The  total  amount  appropriates!  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  is  $225,080,  of  which  amount  $212,580  has  been 
expended. 

KESUMK. 

It  will  be  observed  that  the  original  survey  of  this  harbor  by  the 
general  government  was  ^-uade  in  1826,  but  that  no  appropriation  wa» 
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made  uutil  1844.  At  that  time  (1844)  the  depth  across  the  outer  bar 
was  10  feet  and  after  crossing  it  ll^  feet  could  be  carried  up  to  Sandusky. 
This  depth  was  maintained  until  1864,  when  its  increase  was  recom- 
mended. 

In  1869  the  channel  through  the  outer  bar  was  240  feet  wide  and  12 
feet  deep;  in  1872  this  depth  was  increased  to  13  feet  and  work  was 
commenced  upon  the  channel  within  the  bay :  in  1875  there  was  a  chan- 
nel 100  feet  wide  and  15  feet  deep  through  the  outer  bar,  and  one  150 
feet  wide  and  from  13J  to  16  feet  deep  within  the  bay  up  to  within  IJ 
miles  of  the  Sandusky'^docks;  in  1879  there  was  a  channel  through  the 
outer  bar  100  feet  wide  with  a  full  depth  of  15  feet  and  with  a  depth  of 
13J  feet  for  a  width  of  50  feet  on  each  side ;  the  channel  through  the  bay 
presented  a  full  depth  of  15  feet  with  a  width  of  from  100  to  200  feet  up 
to  a  point  400  feet  from  the  line  of  docks. 

It  will  thus  be  observed  that  the  depth  in  the  channel  through  the 
outer  bar  has  been  increased  5  feet  and  within  the  bay,  3^  feet. 

Sandiisky  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio ;  there.is  a  light- 
honse  on  Cedar  Point,  with  a  fixe<l  white  light  of  the  tifth  order.  Fort  Wayne,  below 
Detroit,  is  the  nearest  work  of  defense. 

I  am  unable  to  state  the  amount  of  commerce  that  will  be  benefited  by  this  improve- 
ment|  but  the  records  of  the  custom-house  show  it  to  be  considerable. 

The  amount  of  revenue  collected  during  the  eleven  months,  from  July  1,  1879,  to 
May  31,  1880,  was  |Ii,917.  The  value  of  the  foreign  imports  during  the  same  period 
wae  1:28,411,  and  of  the  foreign  exports  $r>,*^24. 

Five  hundred  and  eighty-nine  vessels  with  an  aggregate  tonnage  of  181,852  tons 
entered,  and  578  vessels  with  an  aggregate  tonnage  ot  189,86(5  tons  cleared  during 
the  same  period. 

An  abstract  of  contracts  iu  force  and  a  financial  statement  are  trans- 
mitted herewith. 

Money  stniement, 

July  1,  l-^Ti),  amount  available, |2,573  39 

Amount  appropriated  by  iict  approved  June  14,  1880 12, 500  00 

115, 073  39 

July  1,  1880,  amount  expended  during  fiscal  year 2, 573  39 

July  1,  1880,  amount  available 12,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000  00 

Amount  that  can  l>e  prohtably  expended  in  fiscal  year  ending  June  30, 1882. .     20, 000  00 


Abetnui  of  contract  for  hnprocing  harbor  at  Sandusky^  Ohio,  in  force  during  fiscal  year 

ending  June  30,  1880. 


Nanif  ami  reeidf  nee  of  con- 
travtoT. 


J.  C.  and  J.  H.DaTie.  Toledo, 
Lucas  County,  Ohio. 
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May  22, 1879. 


Dredging 


eB.fi  ^ 


$0  12 


Hemarks. 


Contract     completed    and 
closed  July  21, 1879. 
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I  I  5. 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

HISTORY  OF  THE  WORK. 

The  Saudusky  Eiver  rises  in  Kichland  County,  Ohio,  and  flowing  first 
west  and  then  a  little  east  of  north,  after  a  veiy  circuitous  course  emp- 
ties into  Sandusky  Bay,  about  14^  miles  from  Cedar  Point  light-house, 
where  the  bay  empties  into  Lake  Eiie.  Fremont,  the  head  of  navigation, 
is  17  miles  from  the  mouth  of  the  river;  it  is  a  city  of  about  9,000  in- 
habitants, and  the  market  place  of  a  large  and  productive  surrounding 
country. 

1866. 

The  attention  of  the  general  government  was  first  called  to  the  im- 
provement of  the  Sandusky  Kiver  by  the  act  of  June  23, 1866,  in  which 
a  survey  was  ordered. 

The  work  was  placed  in  charge  of  Col.  and  Bvt.  Maj.  Cren.  T.  J.  Cram, 
of  the  Corps  of  Engineers,  who  submitted,  in  December,  1866,  a  chart  of 
the  river,  with  a  plan  and  estimate  for  its  improvement.  The  survey 
was  made  by  Capt.  and  Bvt.  Lieut.  Col.  F.  U.  Farquhar,  of  the  Corps  of 
Engineers,  who  descended  the  river  from  Fremont  to  Sandusky  Bay. 

General  Cram  reported  the  river  to  be  deep  and  free  from  obstructions 
throughout  the  greater  portion  below  Fremont',  but  that  there  were 
seven  bars  upon  which  tliere  was  a  depth  of  fi'om  5  to  9  teet,  and  which 
needed  improvement,  as  follows: 

Whitacre  Bar,  Xigger  Point  Bar,  South  Creek  Bar,  bar  at  the  mouth 
of  the  river,  and  three  others,  designated  as  bars  one,  two,  and  three. 
He  described  the  current  of  the  river  as  gentle,  and  stated  that  except 
during  the  period  of  floods  little  or  no  silt  was  brought  down  to  increaae 
the  deposits ;  the  material  was  soft  and  easy  to  be  dredged.  He  flirther 
stated  that  at  Whitacre  Bar  and  at  the  mouth  of  the  river  a  channel 
had  been  dredged,  60  feet  wide  and  9  feet  deep,  at  a  cost  of  $17,000, 
which  sum  had  been  raised  by  subscription,  the  citizens  having  sub- 
scribed $12,000  and  the  county  of  Sandusky  the  remainder. 

General  Cram  recommended  that  a  channol  should  be  dr^ged  through 
the  bars,  with  a  depth  of  10  feet  and  a  width  varying  from  160  to  iiSo 
feet,  depending  on  the  locality. 

The  estimated  cost  of  this  project  was  $67,055.53. 


ISO 


i. 


The  first  ai)propriation  of  $20,000  was  made  by  the  act  of  March  2, 
1867,  and  a  contract  was  made  to  dredge  a  cliannel  through  the  bars,  at 
27  cents  per  cubic  yard.  Work  was  commenced  early  in  July  and  con- 
tinued tliroughout  the  season,  deepening  the  channel  through  the  vari- 
ous shoals ;  20,716  cubic  y  anls  of  material  were  removed  from  the  channel 


during  the  year. 


1868. 


Operations  were  resumed  in  April,  1868,  and  continued  throughout 
the  season ;  20,081  cubic  yards  of  mud,  clay,  &c.,  were  removed  from 
Wliitaere  Bar  and  18,680  cubic  yards  from  the  bar  at  the  month  of  the 
river. 
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1869. 

General  Cram  was  relieved  by  Mjy.  W.  McFarland,  Corps  of  Engineers, 
iu  April,  1869.  Major  McFariand  at  once  made  an  examination  of  the 
river,  and  found  that  the  chief  impediments  to  navigation  existed  at  the 
first  shoal  below  Whitacre  Bar  and  at  the  mouth  of  the  river ;  the  re- 
mainder of  the  available  funds  were  applied  to  these  localities ;  210  cubic 
yards  of  sand  and  stone  were  removed  from  the  former  bar  and  13,494 
cubic  yards  from  the  latter  during  the  season. 

In  his  annual  report  for  June  30,  1809,  Major  McFarland  reported  a 
good  8-foot  channel,  60  feet  wide  up  to  Fremont,  and  that  the  appro- 

E nation  was  exhausted ;  he  stated  that  until  a  depth  of  12  feet  could 
e  [carried  through  Sandusky  Bay,  it  was  useless  to  obtain  12  feet  in 
the  river ;  he  asked  for  $20,000  to  continue  the  work.  The  remainder 
of  the  funds  on  hand  June  30,  1869,  $349.44,  in  accordance  with  law  re- 
verted to  the  Treasury. 

1870,  1871. 

The  Chief  of  Engineer  in  his  annual  reports  for  1870  and  1871  re- 
newed the  application  for  $20,000,  but  no  appropriation  was  made  and 
no  work  done. 

1872. 

An  appropriation  of  $10,000  was  made  by  this  act  of  June  10,  1872, 
for  continuing  the  improvemen!^.  Maj.  and  Bvt.  Col.  G.  L.  Gillespie,  of 
the  Corps  of  Engineers,  had  in  the  mean  time  relieved  Major  McFarland. 
A  contract  was  made  in  August  for  dredging  a  channel  through  the  bars, 
at  25  cents  per  cubic  yard. 

Operations  were  commenced  in  October  and  continued  until  the  last 
of  November,  when  they  were'suspended  for  the  season ;  7;498  cubic  yards 
of  material  were  removed,  a  cut  60  feet  wide  and  9  feet  deep  made 
through  WTiitacre  Bar,  and  one  400  feet  long,  40  feet  wide,  and  9  feet 
deep,  through  a  bar  near  Fremont,  gi\ing  access  to  its  elevators. 

1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut.  Col.  F.  Har- 
wood.  Corps  of  Engineers,  in  April,  1873. 

Operations  were  commenced  early  in  April,  dredging  the  channel  off 
Eagle  Island  near  the  mouth  of  the  river,  and  were  continued  until  the 
last  of  June  when  the  appropriation  was  exhausted.  During  this  period 
a  channel  1  mile  long,  45  feet  wide,  and  9  feet  deep  was  opened  near 
the  mouth  of  the  river  by  removing  29,278  cubic  yanis  of  sand,  &c.  In 
his  annual  report  for  June  30, 1873,  Colonel  Harwood  stated  that  a  few 
bars  in  the  upi)er  part  of  the  river  needed  some  further  dredging,  but 
that  the  main  work  was  to  widen  the  cut  from  Eagle  Island  to  the  mouth 
of  the  river ;  he  asked  for  $15,000  for  continuing  the  work  of  improvement. 

No  further  appropriation  was  made  for  this  river,  and  no  work  done 
up  to  1880. 

1880. 

In  March,  1880,  Maj.  and  Bvt.  Col.  John  M.  Wilson,  of  the  Corps  of 
Engineers,  by  direction  of  the  Secretary  of  War,  submitted  a  report 
upon  the  river;  he  asked  for  $20,000  for  making  temporary  improve- 
ments and  for  surveys  upon  which  to  base  a  plan  for  permanent  improve- 
ment.   An  appropriation  of  $10,000  was  made  by  the  act  of  June  14^ 
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1880 ;  this  will  be  applied  to  dredging  the  channel  of  the  river  between 
Fremont  and  its  mouth,  and  to  making  the  necessary  8nr\'ej8  and  obser- 
vations upon  which  to  base  a  plan  of  improvement;  an  accurate  estimate 
of  the  cost  of  a  project  of  improvement  cannot  be  made  antU  these  sur- 
veys are  completed.  For  continuing  the  work  of  dred^ng,  Sl5,000  can  be 
profitably  expended  during  the  next  fiscal  year,  and  if  appropriated  will 
be  applied  to  widening  and  deepening  the  channel  through  the  bars. 

Fremont^  the  head  of  navigation,  is  in  the  col  lection  district  of  Sandusky,  Ohio.  The 
nearest  light-lionse  is  on  CtMUir  Point,  at  the  entrance  to  Sandusky  Bay.  Fort  Wayne, 
near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

The  amonut  of  rcviMuu*  coUected  dnring  the  eleven  months  from  July  1,  1679,  to 
May  31,  iJ^tfO,  was  "^27.  The  inipoi-ts  were  as  follows:  1,763,000  foot,  board  nieaanre, 
pine  timber,  iK)0,(K)U  shingles,  'JOOjlKK)  laths,  (i,t>r)0  barrels  salt.  The  exports  werv  t» 
follows:  6r>5,000  feet,  board  uieasnre,  oak  Inniber,  1,*2(K)  bushels  of  oats.  Twenty-two 
vessels  with  an  aggregate  tonnage  of  2,!2G8  tons  entered,  and  22  vessels  with  an  aggre- 
gate tonnage  of  2,2t:»c'  tons  cli-ait'd  dnring  the  lii*st  eleven  months  of  tlie  present  li^al 
year. 

A  liiiaiiciiil  stateinout  is  transmitted  herewith. 

Money  statement 

Amount  ai^propriatrd  by  act  approvtMl  June  14,  I'^eO $10, 00».)  Oi) 

July  1,  18tiO,  amount  available 10,000  00 

Amount  (estimated)  rt'cpiiredfor  completion  of  existing  project..  Project  incomplete. 
Amount  that  can  be  profitably  oxjiended  in  tisral  year  ending  June  30,  i>i^2.  ||ir»,  «MM)  (H) 


special  kepout. 

United  States  Engineer  Office, 

Cleveland,  OhiOj  March  2, 1880. 

General:  I  have  the  honor  to  a<',knowle(l|]:e  receipt  on  yesterday  of 
the  letter  of  the  iMJth  ultimo,  from  the  Chief  of  Engineers,  directing  me 
to  submit  a  report  upon  the  improvement  of  the  Saudusky  RiTer  fc«low 
Fremont,  Ohio,  and  to  prepare  an  estimate  therefor.  In  reply  I  have 
the  honor  to  report  as  follows: 

The  Sandusky  Kiver  rises  in  Kichland  County,  Ohio,  and  flowing  first 
west  and  then  a  little  east  of  north,  after  a  very  circuitous  course 
emi)ties  into  Saudusky  Bay,  about  14i  miles  from  Cedar  Point  light-house, 
where  the  bay  empties  into  Lake  lOrie. 

Fremont,  tlie  head  of  navi{i:ation,  is  17  miles  from  the  mouth  of  the 
river;  it  is  a  city  of  about  0,(M)0  inhabitants,  and  has  two  elevators  with 
a  capacity  of  200,000  bushels,  four  flouring  mills,  six  saw  miUs,  one 
woolen  factory,  hirge  manufactories  of  reapers  and  mowers,  steam-en- 
gines, wagons,  and  (•arria<::es,  four  lumber  yards,  three  x)laning  mills,  &c. 

It  is  the  market  phice  of  a  large  and  productive  surrounding  country, 
and  the  terminus  of  the  Lake  Ene  and  Western  Railroad. 

The  attention  of  the  general  government  was  first  called  to  the  San- 
dusky Kiver  by  the  act  of  June  23,  1800,  in  which  a  survey  was  ordered. 

The  work  was  placed  in  charge  of  Col.  T.  J.  Cram,  of  the  Corps  of 
Engineers,  who  submitt<Hl,  in  December,  1800,  a  chart  of  the  river,  with 
a  i>lan  and  estimate  for  its  imiu'ovement. 

The  survey  was  made  by  INlaj.  F.  C  FanpUiar,  of  the  Corps  of  Engi- 
neers, who  <lescended  the  ri\er  from  Fremont  to  Sandusky  Bay. 

Colonel  Cram  rei)orted  the  river  deep  an<l  free  from  obstructions 
throughout  the  greater  ] portion  below  Fremont,  but  that  there  were 
seven  bars  upon  which  there  was  a  dei)th  of  from  5  to  9  feet,  and  which 
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needed  improvement  as  follows:  Whitacre  Bar,  Nigger  Point  Bar,  South 
Creek  Bar,  bar  at  the  mouth  of  th§  river,  and  three  others,  known  as 
bars  one,  two,  and  three.  He  described  the  current  of  the  river  a« 
gentle,  and  stated  that  except  during  the  period  of  floods  little  or  no  silt 
was  brought  down  to  increase  the  deposits;  the  material  was  soft  and 
easy  to  be  dredged.  He  further  stated  that  at  Whitacre  Bar  and  at  the 
mouth  of  the  river  a  channel  had  been  dredged  GO  feet  wide  and  9  feet 
deep,  at  a  cost  of  $17,000,  which  sum  had  been  raised  by  subscription, 
the  citizens  having  subscribed  $12,000,  and  the  county  of  Sandusky  the 
remainder. 

Colonel  Cram  recommended  that  a  channel  should  be  dredged  through 
the  bars  with  a  depth  of  10  feet  and  a  width  varying  from  100  to  200 
feet,  dei)ending  upon  the  locality.  The  estimated  cost  of  this  project 
was  SGT.O.Vi.oS. 

The  first  appropriation  of  $20,000  was  made  by  the  act  of  March  2, 
l^itl^  and  a  contract  was  made  to  dredge  the  channel  through  the  bars 
at  27  cents  pei;  cubic  yard;  work  was  conunenced  early  in  July,  1867, 
and  continued  until  the  close  of  the  seiison  of  18G8,  during  which  period 
5o,34(i  cubic  yards  of  mud,  sand,  <S:c.,  were  removed  from  the  various 
bars.  In  his  annual  report  for  June  30,  1808,  Colonel  Cram  reported 
that  the  channel  had  been  greatly  improved,  and  asked  for  the  remain- 
der of  the  onginal  sum  estimated  in  order  to  comi)lete  the  project. 

In  A])ril,  1800,  Major  ]\IcFarland  relieved  Colonel  Cram  of  the  charge 
of  the  ri  vei".  lie  made  an  examination  of  the  channel  soon  after  assum- 
ing charge,  and  finding  the  greatest  trouble  to  be  at  the  first  shoal  below 
Whitacre  Bar  and  at  the  mouth  of  the  river,  applied  the  remainder  of 
the  ai)propriation  of  18G7,  except  about  $350,  to  those  localities,  remov- 
ing therefroui  13,704  cubic  yards  of  mud,  sand,  &c. 

In  his  annual  report  for  the  fiscal  year  ending  June  30,  18G0,  Major 
McFarland  asked  for  $20,000  to  continue  the  work. 

No  approi)riation  was  made  in  18G9,  1870,  nor  1871,  and  a  small  bal- 
ance of  $349.44  from  the  appropriation  of  18G7  reverted  to  the  Treas- 
urv  in  accordance  with  law. 

The  Chief  of  Engineers,  in  his  annual  report  for  1870,  again  asked  for 
$20,(HK)  for  continuing  the  work,  and  repeated  his  request  in  1871. 

By  the  act  of  June  10,  1872,  an  appropriation  of  $10,000  was  made 
for  continuing  the  improvement.  Major  Gillespie  was  in  charge  of  the 
river  at  this  time,  and  applied  the  api)ropriation  as  follows: 

A  channel  40  feet  wide,  9  feet  deep,  and  400  feet  long  was  dredged 
through  a  bar  near  Fremont,  giving  access  to  its  elevators;  off  Eagle 
Island,  near  the  mouth  of  the  river,  a  channel  1  mile  long,  45  feet  wide, 
and  9  feet  deep  was  opened.  These  operations  exhausted  the  appropri- 
ation. 

Major  Harwood,  who  relieved  Major  Gillespie  in  April,  1873,  asked 
for  $15,000  to  continue  the  work,  but  stated  his  belief  that  no  permanent 
improvement  could  be  made  without  resorting  to  dikes  at  the  various 
bars. 

Congress  made  no  further  appropriation  after  that  of  June  10,  1872, 
and  the  narrow  channels  have  since  shoaled  so  that  at  present  there  is 
a  depth  of  only  about  8  feet  over  the  bars ;  except  at  the  bars  there  is  a 
depth  of  fi:x)m  12  to  20  feet  in  the  channel,  as  shown  by  Colonel  Cram's 
chart. 

A  complete  survey  should  now  be  made  of  the  river  from  Fremont  to 
the  curve  of  10  feet  water  in  Sandusky  Bay,  and  a  project  prepared  for 
its  improvement.  As  the  depth  in  Sandusky  Bay  for  a  considerable 
distance  from  the  mouth  of  the  river  varies  from  9  to  10  feet,  it  would 
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be  usele-ss  to  attempt  to  obtain  a  greater  depth  in  the  river  than  can  Ij^ 
carried  through  the  bay. 

For  this  survey,  and  for  dredging  through  the  various  bars  for  imme- 
diate relief  to  the  interests  of  commerce,  the  sum  of  $20,000  coulil  be 
profitably  expended  during  the  next  fiscal  year. 

Until  a  careful  resurvey  of  the  various  bars  is  made,  an  estimate  i>f  the 
total  cost  of  the  work  cannot  be  made. 

A  letter  from  Mr.  George  (>.  lladley,  superintendent  of  the  Lake  Erie 
and  Western"  Railroad,  to  Col.  W.  E.  Ilaines,  of  Fremont,  explaining  the 
necessity  for  deeper  water  in  the  river,  is  transmitted  herewith. 

Fremont  is  in  the  collection  district  of  Sandusky,  Ohio.  The  nearest 
port  of  entry  is  at  Sandusky  City.  There  is  a  light-house  on  Cedar 
Point,  at  the  entrance  to  Sandusky  Uarbor,  with  a  fixed  white  light  of 
the  fifth  order,  and  range-lights  in  the  bay. 

Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

The  amount  of  revenue  collected  at  Sandusky  Citj'  during  the  fiscal 
year  ending  June  .'^0,  1870,  was  S.'>,102.(U.  The  value  of  the  foreign  im- 
ports was  .'?19,40t).  The*  value  of  the  foreign  exports  was  863,123.  Four- 
teen hundred  and  thirty  vessels,  with  an  aggregate  tonnage  of  203,516 
tons,  entered,  and  1,442  vessels,  with  an  aggregate  tonnage  <)f  2G5,004 
tons,  cleared  during  the  year. 

Tlie  commerce  of  the  river  below  Fremont  is  said  to  have  been  consid- 
erable in  grain,  lumber,  salt.  pla.ster,  &c.,  but  [  have  been  unable  to 
procure  exact  statistics  in  reference  to  it. 

1  am,  general,  very  lespectfully,  your  obedient  servant, 

John  M.  Wilson, 

Major  of  Engineers. 

The  (.'iiiEF  or  I'^nginkkrs,  V,  S.  A. 


I.KrrKK   OK    Mil.    GKO.    (i.    IIADLEV. 


Laki:  Ki:ik  and  Western'  Railway  Company, 

OrilCE   OK   SCPEKINTENDENT   Ea.STERN   DIVISION, 

FremoHtj  Ohio,  March  1,  I'irjO. 

Sik:  I  li.*iv«'  tln'  hoimr  to  n']}\y  to  your  in<niirics  ivlative  to  tlie  present  ami  future 
prospects  oltlu*  Lake  Kri»'  and  Wrstrrii  Railway  Comiiaiiy. 

I?y  tlu'  <M>nsoli«lation  of  the  Lake  Erie  and  l-iouisville  and  Lafayette,  Blooiniiigton 
and  Mnncie  Railway^,  wbicli  t(K)k  etVect  Januaiy  1,1^80,  a  coiitiuiious  line  of  railway, 
:>r>*2  miles  in  lenj^tli,  was  organized  under  the  name  of  the  Lake  Erie  and  Western  Rail- 
way, the  eastern  terminus  being  Fremont,  Ohio,  and  the  weatem  Blooniinf^ou,  III., 
connecting  at  the  latter  <'ity  witli  tln^  (Chicago  and  Alton  Railway,  tlnw  formiug  an 
unbroken  line  from  FrennMit  to  Kansas  Oity,  Mo.,  and  the  gi'eat  southwesteni  gjain- 
iields.  This  (Munjjany  have  a  large  and  complet*'  elevator  at  Fremont,  situated  at  the 
head  of  navigation,  and  they  have  just  (  ompleted  an  extensive  system  of  docks,  which. 
in  connection  with  the  elevator  facilities,  will  attract  a  large  and  lucrative  traffic. 
The  freight  etpiipment  of  the  company  at  present  consists  of  31  large  and  p4>werful 
loctmiotives,  *2,0()0  box-cars,  I'io  stock-cars,  and  4<K)  luuilxT  and  coal  cat's,  additions  to 
which  are  to  be  made  imnuMlialely  to  accommodate  its  rapidly  increasing  busineiw. 
With  r«'feren<e  to  the  passenger  tratlic,  special  attention  hjis  been  given  to  this  mat- 
t<T.  New  coaches,  baggage  an<l  parlor  cars  have  already  arrived,  fully  eqnipi»ed  with 
the  latest. improvements — Miller  platforms,  Westingbouse  air-brakes^' patent  heaters, 
and  the  like.  1  refer  to  this  bnnirh  for  the  ])urj>ose  of  showing  the  desirability  ofthift 
line  as  a  nmte  for  summer  and  autumn  ex<'ur.Nions  to  i:)an(lnHky,  Put-in  Bay,  Kelly'* 
lslan<l,  »Vc.,  from  which  attra<tions  our  route  has  the  un<loubted  prefen?nce.' 

In  coiuhisitui,  I  wouhl  state  that  the  pirsnit  facilities  which  the  city  of  Fremont 
atVords  as  a  terminal  ])oint  are  entirely  inadetpiate  to  the  immense  volume  of  business 
which  thiscom)>any  will  bring. 

Respe<*tt'ully  .>.ubmitte<l. 

Geo.  G.  Hadlet, 
Superintendent  £a$tfrn  DiriHon. 

Col.  \Vm.  K.  Haines. 
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116. 

IMPROVEMENT  OF  HrRON  HARBOR,  OHIO. 
HISTORY  OF  THE  WORK. 

The  Hurou  River  rises-in  the  northern  part  of  Ohio,  and  flowing  first 
in  a  northerly  and  then  iu  a  northeasterly  direction,  after  a  very  circui- 
tous conrse,  empties  in  Lake  Erie  about  10  miles  east  of  Sandusky  City. 

The  attention  of  the  general  government  was  first  called  to  the  mouth 
of  Hiu'on  River  by  the  act  of  Congress  approved  May  20,  1820,  wherein 
an  appropriation  of  $5,000  was  made  for  its  improvement. 

The  work  was  placed  in  charge  of  Capt.  T.  W.  Maurice,  of  the  Corps  of 
Engineers,  who  after  a  careful  examination  reported  that  the  river  was 
navigable  for  6  miles  for  all  vessels  at  that  time  engaged  in  the  commerce 
of  the  lake,  but  that  the  usual  sand  bar,  common  to  rivers  emptying  into 
the  lake,  existed  at  the  mouth,  and  was  bare  at  low-water;  he  submitted 
a  project  for  parallel  piers  running  out  into  the  lake  to  confine  the  water 
of  the  river  in  a  new  channel  across  the  bar;  the  estimated  cost  of  the 
work  was  $15,349.12.  This  plan  was  approved  and  the  work  of  collect- 
ing materials  was  commenced  in  the  autumn  of  1826. 

1827. 

Operations  were  commenced  early  in  the  spring,  and  such  satisfactory 
progi*ess  was  made  that  by  the  close  of  the  season  vessels  drawing  6  feet 
water  were  enabled  to  enter  the  harbor. 

1828. 

An  a])propriation  of  $4,413.35  was  made  by  the  act  of  May  23,  1828 ; 
the  piers  built  in  1827  had  settled  considerably  and  operations  were 
confined  during  the  season  to  restoring  them  to  their  original  height : 
the  channel  continued  to  improve,  the  clay  bottom  having  been  reached 
by  the  current,  and  a  depth  of  from  6  to  10  feet  obtained. 

1829. 

An  appropriation  of  $5,935  was  made  by  the  act  of  March  3, 1829;  the 
west  pier  was  extended  to  within  150  feet  of  its  proposed  tenninus  and 
the  east  pier  to  within  450  feet  of  its  proposed  terminus.  They  were  both 
in  an  unfinished  state.  Up  to  the  close  of  this  season  2,040  Linear  feet  of 
pier  had  been  constructed  and  600  feet  yet  remained  to  be  built.  The 
channel  now  presented  a  depth  sufficient  for  the  entrance  of  vessels  draw- 
ing 7  feet. 

1830. 

An  appropriation  of  $1,880.36  was  made  by  the  act  of  April  23, 1830. 
The  west  pier  was  prolonged  150  feet  and  the  east  pier  270  feet ;  the 
depth  in  the  channel  had  increased  to  8  feet. 

1831. 

An  appropriation  of  $3,480  was  made  by  the  act  of  March  2, 1831. 
The  east  pier  was  prolonged  180  feet  and  the  original  project  thus  com- 
pleted; both  piers  were  strengthened  and  stone  put  in  where  the  settle- 
ment had  occurred. 
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1832. 

An  appropriation  of  $1,500  was  made  by  the  act  of  July  3, 1832.  3Iaj. 
T.  W.  Maurice,  who  had  been  in  charge  of  the  work  since  ite  commence- 
ment, died  suddenly  March  5, 1832,  and  Mr.  J.  D.  Selden  was  appointed 
agent  under  the  Engineer  Department.  Operations  were  carried  on 
during  the  latter  part  of  the  season,  repairing  and  strengthening  the 
work  previously  built. 

1833. 

No  work  was  done  during  the  year ;  the  agent  of  the  United  States 
reported  a  least  depth  of  8  feet  in  the  channel  and  that  the  piers  required 
considerable  stone  to  replace  that  which  had  settled. 

By  direction  of  the  Chief  of  Engineers,  Col.  J.  G  Totten,  of  the  Corps 
of  Engineers,  examined  the  harbor  in  the  summer  of  1833.  He  reiK>rted 
that  the  piers  were  about  1,100  feet  long  and  projected  aboat  1,000  feet 
in  the  lake,  being  170  feet  apart  at  their  inner  end,  and  140  feet  at  their 
outer.  He  stated  that  there  was  now  a  straight  channel  at  the  entrance 
with  a  depth  of  from  10  to  12  feet,  where  the  river  was  often  completely 
closed  by  a  bank  of  sand.  Before  work  was  commenced  he  recommended 
the  construction  of  pier  hejids  00  feet  long,  standing  obliquely  to  the  di- 
rection of  the  piers,  so  as  to  increase  the  width  of  the  entrance. 

1834. 

An  appropriation  of  $(5,700  was  made  by  the  act  of  June  28, 1834,  but 
on  account  of  the  prevalence  of  cholera  no  work  was  done. 

1835. 

Capt.  Ilenry  Smith,  of  the  LTnited  States  Army,  who  was  in  charge  of 
the  work  at  this  time,  reported  considerable  repairs  to  be  necessary, 
and  that  the  sand  washed  through  the  piers  and  threatened  to  restore 
the  bar  in  the  channel.  A  beacon -light  was  constructed  this  season  on 
the  outer  end  of  the  west  pier. 

l<S3(i. 

Operations  were  contincd  this  season  to  the  repairs  of  the  piers ;  an 
estimate  was  submitted  for  widening  the  base  of  the  piers  and  construct- 
ing a  masonry  superstructure. 
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An  apj)ropriation  of  ^:l,r)i>r)  was  made  bj-  the  act  of  March  3,  1837. 
Two  hundred  an<l  ninety  feet  of  the  superstructure  of  the  west  pier  and 
GO  feet  of  that  of  the  east  pier,  which  was  badly  decayed,  was  removed 
and  rebuilt.  Progress  was  made  in  the  project  for  rendering  the  work 
permanent;  an  estimate  of  J!<4(),431.8.')  was  submitted  for  completing  the 
l)lan  for  rendering  the  pier  permanent  and  for  dredging  the  harbor. 

1838. 

An  api»ropriation  of  .*.j,000  was  made  by  the  act  of  July  7, 1838.  One 
hundred  and  thirty  feet  of  decayed  superstructure  was  remove<l  and  re- 
built ;  the  i)iers  were  refilled  with  stone  whei'e  settlement  had  occnrreil. 
Piles  were  driven  along  the  inner  si<le  of  the  piers  for  their  protection 
and  a  quantity  of  stone  engaged  for  the  permanent  project. 
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1839. 

The  available  fuuds  on  hand  were  applied  to  (he  repairs  of  the  piers. 
The  expenditures  up  to  this  time  had  been  as  follows : 

From  1826  to  1836  constructing  piei-s $26,973  75 

From  1836  to  l'^3y  repairing  and  strengthening  piers 13, 256  78 

Total 40,230  53 

The  west  pier  was  1,587  feet  long,  and  the  east  pier  1,400  feet  long; 
the  channel  at  its  naiTowest  part  was  130  feet  wide  and  presented  a 
depth  of  not  less  than  9J  feet  water.  Xo  further  appropriation  was 
made  nor  work  done  until  1844. 

1844,  1845. 

An  appropriation  of  $5,000  was  made  b}'  the  act  of  June  11, 1844,  and 
the  work  was  placed  in  charge  of  Capt.  A.  Canfield,  of  the  Corps  of 
Topographical  Engineers.  An  examination  of  the  harbor  showed  the 
piers  to  be  in  bad  condition  and  that  there  was  a  depth  of  10  feet  in  the 
channel  except  at  one  shoal  place,  where  there  was  only  9  feet. 

The  repair  of  the  west  pier  was  at  once  commenced ;  at  two  places  it 
was  found  necessary  to  entirely  remove  the  timber  work  from  2  to  4 
feet  under  water  and  to  rebuihl  it;  the  entire  pier  was  raised  1  foot  for 
1,350  linear  feet,  new  snubbing  posts  were  put  in,  and  the  whole  re- 
planked.  In  the  annual  report  for  1845  an  estimate  of  $5,811.43  was 
submitted  for  repairing  the  east  pier  and  dredging  through  the  shoal, 
upon  which  there  was  only  9  feet  of  water. 

The  engineer  in  charge  recommended  that  the  channel  should  be 
deepened  to  12  feet. 

1852,  1853,  1854. 

An  appropriation  of  $10,000  was  made  by  the  act  of  August  30, 1852, 
and  in  185.S  the  harbor  was  placed  in  charge  of  Capt.  H.  Stansbury  of 
the  Corps  of  Topographical  Engineers. 

By  direction  of  the  Chief  of  Topographical  Engineei-s,  the  appropria- 
tion of  August  30  was  applied  to  repairing  the  east  pier;  630  linear 
feet  of  that  pier  was  rebuilt  from  an  average  of  3J  feet  under  water  and 
90  feet  raised  3  feet  above  water  to  prevent  breach  between  the  new 
work  and  the  shore. 

A  substantial  pier  head  was  built  at  the  outer  end  of  the  pier  upon 
the  ruins  of  the  old  structure ;  it  rose  9  feet  above  the  water  and  was 
connected  with  90  feet  of  new  pier. 

The  west  pier  was  very  badly  injured  and  the  sea  rolled  into  the  har- 
bor with  a  tremendous  force,  bringing  in  large  quantities  of  sand  which 
was  deposited  within  the  piers ;  the  channel  was  reduced  to  a  width  of 
about  30  feet,  the  deposits  on  both  sides  reaching  nearly  across  the 
harbor  and  coming  nearly  to  the  surface  of  the  water ;  the  freshets  of 
1853  improved  the  channel  somewhat. 

1854,  1855, 1856. 

Captain  Stansbury  submitted  estimates  of  S36,303  for  rebuilding  the 
piers,  in  his  annual  reports  for  these  years. 

1857. 

Ill  1857  CoL  J.  D.  Graham,  of  the  Corps  of  Topographical  Engineers 
who  had  relieved  Captain  Stansbury,  submitted  an  estimate  of  $41,183.32 
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for  putting  the  piers  in  order  and  dredging  the  channel ;  he  asked  for 
$30,000  at  once,  to  save  the  harbor,  which  he  considered  one  of  great 
importance.    Xo  appropriation  was  made,  however,  until  1866. 

18CC. 

An  appropriation  of  $39,000  was  made  by  the  act  of  June  23, 1866, 
and  the  work  was  placed  in  charge  of  Col.  and  Bvt.  Maj.  Gen.  T.  J. 
Cram  of  the  Cori)s  of  Engineers,  who  made  a  careful  examination  of 
the  harbor  and  submitted  a  report  with  a  plan  and  estimate  for  its  im- 
provement in  September,  186G.  He  stated  that  the  superstructure  and 
part  of  the  under- water  work  required  renewal  upon  1,080  linear  feet  of 
the  west  pier,  while  the  outer  portion  of  the  east  pier  had  been  swept 
away  and  required  to  be  rebuilt,  and  that  the  superstructure  upon  its 
entire  length  should  be  renewed.  The  depth  of  the  outer  bar  was  re- 
];)orted  to  be  about  11  feet.  General  Cram  recommended  that  the  piers 
should  at  once  be  repaired  at  an  estimated  cost  of  $26,783.  This  recom- 
mendation was  approved  and  contracts  were  made  for  the  neceasary 
repairs  in  October. 

1807. 

Operations  were  commenced  early  in  the  spring  upon  the  repairs,  and 
by  the  close  of  tlie  season  both  piers  were  in  comparatively  good  condi* 
tion. 

18G8. 

The  old  portion  of  the  work  was  damaged  by  the  gales  during  the 
winter  of  18(»7-'68,  and  the  necessary  repairs  were  made  during  the 
year. 

1869. 

General  Cmm  was  relieved  in  April,  by  Maj.  W.  McFarland,  of  the 
Corps  of  Engineers. 
Contracts  were  made  in  September  for  repairing  the  piers. 

1870,  1871, 1872. 

Both  piers  were  put  in  good  condition  during  the  year,  and  various 
deposits  of  stone  and  sand  were  removed  which  had  accumulated  be- 
tween the  piers  previous  to  their  repair  in  1867 ;  a  depth  of  16  feet  was 
obtained  in  the  channel. 

Major  McFarland  wiis  relieved  by  Capt.  and  Bvt.  Lieut.  Col.  Geo.  L. 
Gillespie,  in  April,  1871.  No  w,ork  was  done  during  the  years  1871  and 
1872. 

1873. 

Operations  daring  this  year  were  confined  to  the  necessary  repairs  of 
the  piers.  Colonel  Gillespie  was  relieved  in  April  by  Major  and  Bvt. 
Lieut.  Col.  F.  Ilarwood,  of  the  Cori)s  of  Engineers. 

1874. 

An  appropriation  of  $1,500  was  made  by  the  act  of  June  23, 1874. 
and  was  expended  in  the  removal  by  dredging  of  a  shoal  in  the  channel 
near  the  west  pier  and  in  minor  repairs  to  both  piers.  Colonel  Har- 
wood  was  relieved  in  June,  1874,  by  Lieut.  Col.  and  Bvt.  Col.  C.  E.  Blunt, 
of  the  Cori»s  of  Engineers. 
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1875, 1876,  1877. 

An  api)ix)priation  of  $1,000  was  made  by  the  act  of  March  3, 1875, 
and  was  expended  in  the  necessary  repairs  of  both  piers.  No  work  was 
done  in  1876  and  1877,  there  being  no  funds  available.  Colonel  Blant 
was  relieved  by  Lieut.  Col.  and  Bvt.  Brig.  Gen,  X.  Michler,  of  the  Corps 
of  Engineers,  in  December,  1876. 

An  examination  of  the  piers  in  1877,  showed  that  the  decking  had 
been  removed  from  part  of  the  west  pier,  and  stone  removed,  evidently 
for  ballast. 

1878. 

An  appropriation  of  $1,000  was  made  by  the  act  of  June  18, 1878, 
and  was  applied  to  the  necessary  repairs  of  the  piers.  General  Michler 
was  relieved  by  Maj.  and  Bvt.  Col.  John  M.  Wilson,  Corps  of  Engineers, 
in  December,  1878. 

OPERATIONS  IN  1879  AND  DURING  THE  PRESENT  FISCAL   YEAR. 

The  piers  were  carefully  examined  in  the  spring  of  1879  and  found  to 
be  in  poor  condition,  the  superstructure  being  weak  and  rapidly  decay- 
ing ;  they  were  put  in  tolerably  good  order,  minor  repairs  having  been 
made  at  various  points. 

The  engineer  in  charge  stated ,  in  his  annual  report  for  1879,  that  the 
entire  sui)erstructnre  should  be  rebuilt,  and  that  the  short  breakwater 
at  the  shore  end  of  the  west  pier  should  be  renewed ;  he  estimated  the 
cost  at  $25,000. 

A  survey  was  made  of  the  harbor  in  October,  1879,  which  developed 
the  fact  that  there  was  a  good  wide  channel  through  the  outer  bar  with 
a  least  depth  of  14  feet  at  low- water,  and  between  the  piers,  up  to  their 
inner  ends,  of  from  14  to  17  feet,  while,  after  getting  inside,  the  river 
presented  a  depth  of  from  18  to  22  feet  at  low- water. 

It  was  observed  that  as  soon  as  the  west  pier,  near  its  outer  end, 
commenced  flaring  towards  the  northwest  the  depth  almost  immediately 
decreased  from  15  to  14  feet. 

During  the  present  season  it  is  proposed  to  rebuild  the  protection  at 
the  inner  end  of  the  west  pier  to  prevent  the  lake  from  breaking  through 
into  the  river. 

Up  to  the  close  of  the  present  fiscal  year  the  sum  of  $101,273.71  has 
been  appropriated  for  this  harbor,  of  which  $98,273.71  has  been  ex- 
I)ended. 

The  entire  superstructure  of  both  piers  should  be  renewed,  at  an  esti- 
mated cost  of  $22,000.  The  sum  of  $8,000  could  be  profitably  expended 
during  the  next  fiscal  year  upon  the  renewal  of  the  superstructure  of 
the  west  pier. 

R]&sum6. 

It  will  be  observeil,  from  the  foregoing  history  of  this  harbor,  that 
the  work  of  improvement  was  commenc^  in  1826,  at  which  time  the 
mouth  of  the  river  was  closed  by  a  sand-bar,  bare  at  low- water.  In 
1828  a  depth  of  at  least  G  feet  was  obtained  in  the  channel ;  by  the  close 
of  1829,  vessels  drawing  7  feet  were  able  to  enter  the  harbor,  and  in  1839 
the  channel  was  130  feet  wide  at  the  narrowest  part,  and  presented  a 
depth  of  not  less  than  9^  feet. 

In  1844  this  depth  was  found  to  have  been  maintained,  but  in  1852, 
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as  but  little  work  had  been  done  for  nearly  14  years,  the  piers  wei*e 
found  to  be  dilapidated  and  the  channel  to  have  shoaled. 

In  1866  a  depth  of  11  feet  was  reported  at  the  entrance  to  the  harbor, 
and  by  1872  this  depth  had  been  increased  to  15  feet. 

In  1879  there  was  a  good  wide  channel  through  the  outer  bar,  with 
a  least  depth  of  14  feet  at  low-water,  and  between  the  piers,  up  to  their 
inner  ends,  of  from  14  to  17  feet,  while  the  river  inside  presented  a 
depth  of  from  18  to  22  feet. 

It  will  thus  be  seen  that,  with  an  expenditure  of  about  $98,000,  the 
entrance  to  this  river  has  been  kept  navigable  for  over  50  years,  and  the 
depth  gradually  increased  during  that  period  from  zero  to  over  14  feet. 

Huron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  Fort  Wayne,  Mich., 
about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  tixed  Vhito  light 
of  the  fourth  order  on  the  outer  end  of  the  west  pier. 

I  have  no  means  of  estimating  the  amount  of  commerce  that  will  be  benefited  by 
this  improvement,  except  from  the  records  of  the  custom-house,  which  show  the  com- 
merce to  bo  very  small. 

The  amount  of  revenue  collected  during  the  first  eleven  months  of  the  present  fiscal 
year  was  $18.50. 

Eighteen  vessels,  with  an  aggregate  tonnage  of  2,495  tons,  entered,  and  tiO  vessel-* 
with  an  aggregate  tonnage  of  2,611  tons,  cleared  during  this  perioil. 

A  financial  statement  is  transmitted  lierewith. 

Money  statement, 

July  1,  1879,  amount  available *. $Ji27  87 

Amount  appropriated  bv  act  approved  June  14,  18??0 3,000  00 

|3,S27  87 

July  1,  1880,  amount  expended  during  fiscal  year 827  87 

July  1,  1880,  amount  available 3.000  00 


Amount  (estimated)  required  for  coniplctitm  of  existing  project 2iJ,  000  00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1882.     8, 000  00 


I  I  7. 

IMPROVEMENT  OF  VERMILLION  HARHOR,  OHIO. 
HISTORY    OF   THE   WORK. 

The  V^erinillion  lliver  ri.ses  in  the  northern  part  of  Ohio,  and,  flowing 
first  in  a  direction  a  little  east  of  north  and  then  slightly  to  the  west  of 
north,  empties  into  Lake  Erie  about  20  miles  to  the  eastward  of  San- 
dusky City. 

The  attention  of  the  general  government  was  first  called  to  the  mouth 
of  this  river  by  the  actt  of  Congress  ai)proved  July  2,  1836,  wherein  an 
appropriation  of  *  10,000  was  made  for  its  improvement,  and  the  work 
was  placed  in  charge  of  the  Corps  of  Topographical  Engineers. 

The  plan  consisted  of  parallel  ])iers  running  out  to  the  depth  of  12 
feet  in  the  lake  from  each  side  of  the  mouth  of  the  river,  and  to  secure 
a  depth  of  10  feet  water  between  them.  The  estimated  cost  of  the  work 
was  $74,342.34. 

The  survey  made  at  this  time  showed  the  usual  bar  found  at  the 
mouths  of  rivers  emptying  into  Lake  Erie  on  its  south  side,  with  a  depth 
of  only  from  1  to  2  feet  water  upon  it.  The  aggregate  length  of  the  pro- 
jected piers  was  2.8.')0  feet  and  their  width  24  feet;  the  piers  were  to  be 
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125  feet  apart.  Operations  were  commenced  upon  the  construction  of 
the  west  pier  early  in  the  fall  of  1836,  and  were  continued  until  the  close 
of  the  season. 

1837. 

During  this  year  600  linear  feet  of  the  east  pier  were  built  and  the 
west  pier  was  prolonged  400  feet;  the  superstructure  was  not  completed, 
however. 

An  additional  appropriation  of  §20,000  was  made  by  the  act  of  March 
3, 1837.  The  construction  of  the  piers  has  already  materially  improved 
the  channel. 

1838. 

An  appropriation  of  $23,626.57  was  made  by  the  act  of  July  7,  1838. 
Operations  were  resumed  in  the  spring  of  1838,  and  during  the  season 
the  superstructure  of  the  previous  year's  work  was  completed  and  500 
linear  feet  of  cribwork  was  added  to  that  already  built ;  the  current  of 
the  river  had  now  opened  a  channel  from  6  to  7  feet  deep  and  50  feet  wide 
through  the  bar.  It  was  recommended  that  dredging  should  be  carried 
on  so  as  to  obtain  a  depth  of  10  feet  between  the  piers,  and  the  chan- 
nel inside  should  be  widened  so  as  to  allow  vessels  to  turn  after  entering. 

ia39. 

Work  was  continued  in  the  spring  of  1839,  and  at  the  close  of  the  fis- 
cal year,  June  30,  the  west  pier  was  1,400  feet  long  and  the  east  pier 
800  feet  long.  It  was  proposed  to  prolong  the  east  pier  350  feet,  the 
west  pier  4(K)  feet,  to  add  two  pier-heads,  each  50  feet  square,  and 
to  dredge  a  channel  10  feet  deep  between  the  piers  and  a  ''  winding  " 
place  inside.  The  estimated  cost  of  the  completion  of  this  project  was 
f  27,811.51.    Xo  further  apjn'opriation  was  made  for  this  work  until  1866. 

1845. 

The  charge  of  the  harbor  was  this  year  assigned  to  Capt.  A.  Canfield 
of  the  Corps  of  Topographical  Engineers.  No  regular  appropriation 
was  made  for  the  work,  but  a  small  sum  was  allotted  from  the  general 
appropriation  for  contingencies.  Cribs  as  pier-heads  were  located,  but 
were  built  only  2  feet  above  water. 

The  depth  of  the  channel  at  this  time  was  10  feet ;  the  piers  were  in 
bad  condition  and  needed  considerable  rej)airs. 

An  estimate  of  $24,414.26  was  submitted  for  rei)airing  i)iers,  prolong- 
ing the  west  pier  300  feet,  and  the  east  pier  230  feet,  and  dredging  the 
channel  to  a  depth  of  11  feet. 

1854. 

In  1854  Capt.  II.  Stansbury,  of  the  Corps  of  Topographical  Engineers, 
ma<le  a  careful  examination  of  the  harbor  and  found  a  depth  of  8J  feet 
in  the  channel ;  he  reported  the  under- water  work  of  the  piers  to  be  in 
good  condition,  but  recommended  the  renewal  of  the  entire  superstruct- 
ure and  the  extension  of  the  piers  out  into  the  lake;  the  estimated  cost 
of  repairing  the  piers  and  building  pier-heads  was  $42,826.61.  Some 
minor  repairs  were  made  to  the  outer  end  of  the  west  pier  under  an 
aOotment  from  the  Light-House  Board,  in  order  to  protect  the  beacon. 
The  estimate  of  1854  was  renewed  in  1855,  'oi},  and  '57,  but  no  action 
was  taken  upon  these  recommemlations. 


2124     REPORT   OF   THE    CHIEF    OF   ENGINEERS.   U.    S.    ARMY. 

1865. 

lu  March,  1805,  by  direction  of  the  Chief  of  Engineers,  Col.  and  Bvt. 
Maj.  Gen.  T.  J.  Cram,  of  the  Corps  of  Engineers,  made  a  earefal  exam- 
ination of  the  harbor;  he  reported  both  piers  to  be  in  a  dilapidated  con- 
dition, a  portion  of  the  east  pier  having  been  carried  away  to  4  feet  be- 
low the  surface  of  the  water ;  the  depth  in  the  channel  between  the 
piers  was  only  7  feet,  and  after  an  examination  of  the  river  for  some 
miles  above  its  mouth,  General  Cram  stated  that  its  volume  was  not 
suflicient  to  maintain  a  greater  depth  than  7  feet  through  the  bar  with- 
out continual  dredging ;  he  recommended  that  the  piers  should  be  re- 
I)aired  in  the  most  economical  way,  and  estimated  the  cost  of  putting 
them  in  order  at  SI."),.* $15.74. 

18(>G. 

An  appropriation  of  »*?  15,315. 74  was  made  by  the  act  of  June  23, 180(i. 
Contracts  were  made  in  the  fall  for  repairing  the  piers,  but  no  work  was 
done  on  account  of  the  lateness  of  the  season. 


180 


^, 


Operations  were  commenced  early  in  the  spring,  and  were  continued 
throughout  the  season,  repairing  the  piers  under  and  above  water,  and 
building  them  to  a  height  of  5  feet  above  the  surface  of  the  lake.  Gen- 
eral Cram  stated  in  his  annual  report  for  18G7  that,  until  further  dam- 
age rendered  it  necessary,  no  more  work  would  be  done. 

18()8,  18()9,  1870,  1871. 

No  work  was  done  during  these  years,  there  being  no  appropriation 
for  the  harbor.  Maj.  W.  McFarland,  Corps  of  Engineers,  was  in  charge 
from  April,  1869,  to  Ajml,  1871,  when  he  was  relieved  by  Capt  and 
Bvt.  Lieut.  Col.  G.  L.  Gillespie,  Cori)s  of  Engineers. 

1872. 

An  appropriation  of  $5,000  was  made  by  the  act  of  June  10, 1872,  and 
this  was  applied  to  deepening  the  channel;  2,210  cubic  yards  of  rock 
were  removed,  and  a  channt^l  gained  (JO  feet  wide  and  11  feet  deep  out 
into  the  lake. 

1873. 

An  appropriation  of  $12,(HK)  was  made  by  the  act  of  March  3,  1873* 
Colonel  Gillespie  was  relieved  in  April,  1873,  by  Maj.  and  Bvt.  Lieut.  Col.  F' 
Harwooil,  of  the  Corps  of  Engineers.  During  this  season  the  east  pier 
was  i)rolonged  132  feet,  and  the  west  pier  66  feet. 

1874. 

Colonel  Ilarwood  was  relieved  by  Lieut.  Col.  and  Bvt.  Col.  C.  E.  Blunt,  in 
June,  1874.  An  appropriation  of  $3,000  was  made  by  the  act  of  Jane  23, 
1874,  which  was  applied  to  the  repair  of  the  piers.  In  September.  Colonel 
Blunt  submitted  a  project  for  widening  the  channel  to  100  feet,  and 
deepening  it  to  14  feet^  at  an  estimated  cost  of  $17,000. 

1875. 

An  appropriation  of  $10,000  was  made  by  the  act  of  March  3,  1875, 
and  the  amount  was  applied  during  the  season  to  excavating  rock  from 
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the  channel  between  the  piers.  After  the  close  of  operations  in  October, 
Colonel  Blnnt  submitted  a  report  stating  that  funds  were  exhausted  and 
that  $11,000  were  still  required  to  complete  the  channel  to  the  projected 
width  and  depth ;  careful  surveys  had  developed  more  work  than  was 
anticipated  when  the  estimates  were  submitted  in  1874. 

187G. 

An  appropriation  of  $5,000  wa.s  made  by  the  act  of  August  14, 1876, 
but  not  being  available  duiing  the  year,  no  work  was  done.  In  his 
annual  report  for  this  year,  Colonel  Blunt  asked  for  $6,000  more  to  com- 
plete the  channel,  and  $3,000  for  the  repair  of  the  piers. 

Colonel  Blunt  was  relieved  by  Lieut.  Col.  and  Bvt.  Brig.  Gen.  N. 
Michler,  of  the  Corps  of  Engineers,  in  December,  1876. 

1877. 

The  appropriation  of  August  14,  1876,  became  available  in  May,  and 
a  portion  of  it  was  applied  to  the  necessary  repairs  of  the  piers. 

1878. 

An  api>ropriation  of  $4,000  was  made  by  the  act  of  June  18, 1878,  and 
in  his  annual  report  for  that  year  General  Michler  stated  that  he  had 
about  $7,000  available  for  the  harbor,  which  he  recommended  should 
be  applied  to  obtaining  a  channel  60  feet  wide  and  13  feet  deep  out  into 
the  lake.  Work  was  commenced  in  August,  blasting  and  dredging,  and 
4,127  cubic  yards  of  rock  and  2,026  cubic  yards  of  sand,  &c.,  were  removed 
during  the  season. 

General  Michler  was  relieved  by  Maj.  and  Bvt.  Col.  John  M.  Wilson, 
Cori^s  of  Engineers,  in  December,  1878. 

OPERATIONS  DURINO  THE  PRESENT  FISCAL  YEAR. 

There  being  no  appropriation  for  this  harbor  in  1879,  and  the  amount 
available  being  small,  no  work  was  attempted  until  October.  During 
October  and  November  minor  repairs  were  made  to  both  piers,  which 
were  put  in  tolerably  good  condition,  and  soundings  were  made  from 
the  docks  in  the  river  to  the  15-foot  curve  in  the  lake  and  a  chart  pre- 
pared. 

The  soundings  showed  that  the  channel  had  again  shoaled  at  the  en- 
trance to  the  piers,  and  that  there  was  an  underlying  formation  of  rock 
upon  which  the  depth  varied  from  8  to  15  feet,  but  that  by  dredging  a 
channel  could  be  obtained  between  the  piers  with  a  depth  of  13  feet ;  the 
depth  at  the  outer  end  of  the  piers  was  llj  feet  at  low-water,  which 
depth  is  available  all  the  way  up  to  the  docks  in  the  river,  varying  from 
11  to  15  feet  between  the  piers,  and  from  11  to  14  feet  in  the  river. 

In  order  to  open  a  channel  100  feet  wide  and  14  feet  deep  from  the 
lake  to  the  lower  end  of  the  stone  docks  in  the  river,  the  following  must 
be  removeil : 

25,000  vanls  of  sand,  mud,  &e.,  at  20  ceuts |5,000 

2,000  yanlfl  of  rock,  at$:{ 6,000 

Total 11,000 

TIlis  estimate  is  deduced  from  the  survey  made  in  November,  1879. 
As  the  sand  is  slowly  but  steadily  moving  around  the  west  pier  into 
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the  cbanuel,  it  will  be  uecessary,  in  order  to  maintain  a  depth  of  14  feet, 
to  prolong  both  piers  500  feet,  at  a  cost  of  $50,000,  but  I  do  not  think 
that  the  present  limited  commerce  of  the  harbor  would  justify  so  large 
an  expenditure  at  this  time,  and  will  not  recommend  this  extension  at 
present. 

The  piers  are  now  in  good  condition ;  the  east  pier  is  1,075  feet  long, 
the  west  pier  1,125  feet  long,  and  the  channel  between  them  125  feet 
wide. 

During  the  i)resent  season  it  is  proposed,  if  funds  are  available,  to  make 
such  minor  repairs  to  the  piers  as  may  be  necessary,  and  to  dredge  the 
channel  at  the  entrance  as^far  as  the  appropriation  will  admit. 

The  total  appropriat(Ml  for  this  harbor  up  to  the  present  time  is 
$109,942.,S2.    Of  this  amount  $107,942.32  has  been  expended  to  date. 

The  sum  of  $12,000  is  required  for  deepening  the  channel,  repairing 
piers,  and  (Completing  the  present  project. 

R]fiSUME. 

A  glance  at  the  history  of  this  work  will  show  that  operations  were 
commenced  in  1836,  at  which  time  there  was  a  depth  of  only  from  1  to 
2  feet  at  the  mouth  of  the  river;  in  1838  there  was  a  channel  50  feet 
wide  and  0  feet  deep  at  the  entrance ;  no  fuither  appropriations  were 
made  until  18G(»,  but  there  was  a  depth  of  8  feet  in  the  channel  in  1854. 

In  1865  the  i)iers  were  in  a  dilapidated  condition,  and  there  was  a 
depth  of  only  7  feet  in  the  channel:  in  1872  there  was  a  channel  60  feet 
wide  and  11^  feet  deej)  from  the  lake  into  the  river,  and  in  1878  this 
was  increased  to  a  width  of  70  feet,  and  depth  of  12  feet. 

Since  that  time  a  slight  shoaling  has  taken  place,  but  at  least  11 J  feet 
can  be  found  in  the  channel  between  the  lake  and  the  inner  end  of  the 
piers.  It  will  thus  be  seen  that  with  an  expenditure  of  about  $108,000 
the  entrance  to  this  river  has  been  kept  navigable  for  over  forty  years, 
and  the  depth  gradually  increased  during  that  period  from  1  to  about 
12  feet,  a  portion  of  the  excavation  being  in  solid  rock. 

Vermillion  harbor  is  in  the  colUiotion  district  of  Sandusky,  Ohio.  Stone  and  laml>er 
are  shipped  from  this  port  to  a  eonsich^rablo .extent,  but  I  am  unable  to  state  the 
amount  of  connnerce  Avfiich  will  be  benefited  hy  maintaining  the  harbor.  There  is  a 
fixed  white  light  of  the  r)th  order  on  the  west  pier.  Fort  Waj'ne,  80  miles  distant,  is 
the  nearest  work  of  <lef<*use.  The  amount  of  revenue  collected  daring  the  eleven 
months  from  July  1,  1879,  to  May  ;U,  1880,  was  $'24.50.  The  value  of  the  exports 
during  this  period  was  .*7,17;i.  Thirty-  ix  vessels,  with  an  aggregate  tonnage  of  8,118 
tons,  entered,  and  ^t)  vrssi'ls,  with  an  aggregate  tonnage  of  7, 409  tons,  cleared  during 
this  i>eriod. 

A  tinancial  statement  is  transmitted  herewith. 

Money  statement. 

July  1,  1879,  amount  available |574  74 

Amount  ai)propriated  bv  act  ai>proved  June  14,  1^80 2,000  00 

$2, 574  74 

July  1 ,  1880,  amount  exi»end<Ml  during  tiscal  year 574  74 

July  1,  1880,  anuMmt  available 2,000  00 

Amount  (estimated)  required  for  <(Mn]>b'tion  of  existing  project 12,000  00 

Amount  that  <an  be  jjrolitably  ex]>end<*d  in  tiscal  year  ending  June  30,  1882.   12,000  00 
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118. 

IMPROVEMENT  OF  BLACK  RIVER,  OHIO. 
HISTORY   OF  THE  WORK. 

Black  Jtiver,  Ohio,  is  formed  by  two  branches  nearly  equal  iu  size, 
which,  rising  in  Lorain  County,  Ohio,  and  running  northward,  unite 
about  8  miles  from  its  mouth,  and  thence  flowing  onward  empty  into 
Lake  Erie. 

1828. 

The  attention  of  the  general  government  was  first  called  to  the  mouth 
of  this  river  by  the  act  of  Congress  approved  May  23,  1828,  wherein  an 
appropriation  of  87,500  was  made  for  its  improvement.  The  work  was 
placed  in  charge  of  Capt.  T.  W.  ^Maurice,  of  the  Corps  of  Engineers, 
who  ma<le  a  survey  and  prepared  a  project  of  improvement.  At  the 
outlet  of  the  river  there  was  a  bar  with  a  depth  of  only  3  feet  upon  it, 
while  the  channel  passing  out  turned  abruptly  to  the  westwai'd.  After 
crossing  the  bar,  the  river  was  navigable  4  miles  from  its  mouth  for  any 
vessel  that  floated  in  Lake  Erie. 

The  project  of  improvement  consisted  of  i)arallel  piers  extending  out 
from  each  side  of  the  mouth  of  the  river  to  the  depth  of  10  feet  in  the 
lake.  The  estimated  cost  of  the  work  was  $25,334.22.  The  plan  was  ap- 
proved, contracts  made,  and  work  commenced  under  the  appropriation 
of  May  23,  1828. 

1829. 

Work  was  continued  during  the  year,  and  the  west  pier  was  extended 
840  feet  into  the  lake.  The  depth  upon  the  bar  had  already  increased 
to  5  feet. 

1830. 

An  appropriation  of  $8,559.78  was  made  by  the  act  of  April  23,  1830. 
The  under- water  work  of  the  west  pier  was  extended  390  feet,  carrj'ing 
it  out  to  a  depth  of  lOJ  feet  in  the  lake,  and  540  feet  of  the  under- water 
work  of  the  east  pier  was  built.  The  effect  upon  the  channel  was  al- 
readv  verv  satisfactorv. 

1831. 

An  appropriation  of  $9,275  was  made  by  the  act  of  March  2, 1831. 
The  superstructure  was  built  upon  the  work  sunk  in  1830,  and  the  ea«t 
pier  was  prolonged  480  feet ;  the  channel  had  already  deepened  to  8 
feet. 

1832. 

An  ai)propriation  of  $8,000  was  made  by  the  act  of  July  3, 1832.  The 
outer  etid  of  the  east  pier,  which  had  been  badly  damaged  during  the 
heavy  gale  in  the  fall  of  1831,  was  repaired  this  year. 

1833. 

An  appropriation  of  $2,400  was  made  by  the  act  of  March  2,  1833. 
The  east  pier  was  extended  450  feet,  and  the  west  pier  90  feet  ^  and  it 
was  recommended  that  both  piers  should  be  revetted  with  stone  on  the 
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outside.    The  channel  through  the  bar  was  now  200  feet  wide  and  7J 
feet  deep. 

Col.  J.  G.  Totten,  Corps  of  Engineers,  who  inspected  the  work  in  the 
summer  of  1833,  reported  that  to  complete  the  project  by  prolonging 
and  revetting  the  piers  and  dredging  the  channel  to  a  depth  of  11  feet 
would  cost,  in  addition  to  the  funds  then  on  hand,  $17,700. 

1834. 

An  appropriation  of  $5,000  was  made  by  the  act  of  June  28, 1834,  and 
applied  to  deepening  the  channel  to  9  feet. 

1835. 

Capt.  Ilenry  Smith,  of  the  United  States  Army,  was  assigned  to  the 
charge  of  the  harbor  in  1835.  He  reported  that  the  west  pier  extended 
1,304  feet  into  the  lake,  the  east  pier  about  1,200  feet,  and  that  they 
were  from  170  to  210  feet  apart ;  the  bar,  which  was  then  360  feet  from 
the  outer  end  of  the  piers,  was  about  120  feet  wide. 

An  appropriation  of  $4,400  was  made  by  the  act  of  March  3,  1835 ; 
the  west  pier  was  extended  40  feet,  and  the  east  pier  30  feet,  and  both 
were  revetted  and  strengthened. 

1836. 

An  appropriation  of  $6,660  was  made  by  the  act  of  July  2, 1836.  The 
operations  during  this  season  consisted  of  the  general  repair  and  re- 
building of  machinery  for  dredging,  and  the  repair  of  the  piers  where 
they  h^  been  injured  by  storms.  A  i)roject  was  submitted  for  widen- 
ing the  base  of  the  piers  and  strengthening  them. 

1837. 

An  appropriation  of  $6,460  was  made  by  the  act  of  March  3,  1837. 
The  piers  were  strengthened  and  revetted  with  stone ;  the  dredging 
was  continued,  and  a  light-house  erected  on  the  outer  end  of  the  west 
pier.  An  estimate  of  $13,875  was  submitted  for  continuing  the  im- 
provement. 

1838. 

An  appropriation  of  $5,000  was  made  by  the  act  of  July  7,  1838. 
The  work  of  strengthening  the  piers  and  widening  their  bases,  by  means 
of  piles  and  stone,  was  continued  during  the  year,  and  an  estimate  of 
$25,000  was  submitted  for  continuing  the  work. 

1839. 

An  examination  of  the  harbor  this  year  showed  that  since  1828  the 
shore  line  had  advanced  620  feet  on  the  west  side  of  the  entrance  to  the 
river,  and  about  300  feet  on  the  east  side ;  the  west  pier  extended  firom 
the  shore  line  759  feet  into  the  lake,  and  the  east  pier  891  feet;  the 
piers  were  191  feet  apart  at  their  outer  ends,  210  feet  at  the  widest  plaoe 
near  the  shore,  and  170  feet  at  their  inner  ends.  There  was  a  depth  of 
9J  feet  water  in  the  channel,  which  increased  to  14  feet  near  the  outer 
end  of  the  ]>iers.  It  was  proposed  to  complete  the  dredging  so  as  to 
have  a  depth  of  10  feet  water  at  all  times.  No  further  appropriation 
was  made  for  this  harbor  until  1852. 


APPENDIX   II.  2129 

1845. 

There  was  no  appropriation  this  year  for  this  harbor,  bat  an  allotment 
of  $4,000  was  made  from  the  general  appropriation  for  repairs. 

The  work  was  placed  in  charge  of  Gapt.  A.  Ganfleld,  of  the  Corps  of 
Topographical  Engineers. 

The  piers  were  found  to  be  in  a  dilapidated  condition  and  there  was 
a  depth  of  only  9  leet  on  the  bar. 

Two  breaches  were  closed  in  the  east  pier,  its  outer  end  secured,  and 
it  was  thoroughly  repaired.  The  west  pier  was  raised  1  foot  for  600  feet, 
and  750  feet  was  replanked.  It  was  recommended  that  the  west  pier 
should  be  prolonged  100  feet,  the  east  pier  200  feet,  and  that  the  chan- 
nel be  dredged  to  a  depth  of  12  feet ;  an  estimate  of  $15,625.97  was 
submitted  for  this  purpose. 

1852. 

• 
An  appropriation  of  $5,000  was  made  by  the  act  of  August  30, 1852, 
and  the  work  placed  in  charge  of  Capt.  Howard  Stansbury,  of  the 
Corps  of  Topographical  Engineers. 

An  examination  of  the  harbor  showed  that  the  channel  had  shoaled 
somewhat  and  that  the  piers  were  in  a  dilapidated  condition;  a  great 
portion  of  the  east  pier  had  been  carried  away  to  a  depth  of  6  feet  under 
water. 

1853,  1854, 1855,  1856. 

The  appropriation  of  1852  was  applied  to  rebuilding  300  feet  of  the 
west  pier,  and  an  estimate  of  $30,801.76  was  submitted  for  putting  the 
harbor  in  order.  This  estimate  was  repeated  in  the  annual  reports  for 
1854,  1855,  and  1856. 

1857. 

In  1857  Col.  J.  D.  Graham  reported  the  piers  to  have  become  still 
more  dilapidated,  and  asked  for  $33,881.93  to  put  them  in  order. 

1865. 

In  March,  1865,  Col.  and  Bvt.  Maj.  Gen.  T.  J.  Cram,  of  the  Corps  of 
Engineers,  made  an  examination  of  the  harbor  and  su omitted  a  report. 
He  stated  that  the  west  pier  was  in  fair  condition,  needing  some  repairs, 
while  the  east  pier  throughout  nearly  its  whole  length  had  been  swept 
away  to  a  depth  of  from  3  to  5  feet  under  water;  the  channel  had 
shoaled  very  much ;  over  more  than  half  the  area  between  the  piers 
there  was  a  depth  of  only  2  or  3  feet,  but  a  narrow  channel  still  re- 
mained near  the  west  pier,  with  a  depth  of  from  7  to  10  feet. 

General  Cram  recommended  that  the  piers  should  at  once  be  put  in 
order,  and  an  allotment  of  $20,000  was  made  for  this  purpose  from  the 
general  appropriation  of  June  28, 1864,  Work  was  at  once  commenced, 
collecting  materials  and  making  the  necessary  repairs,  and  was  con- 
tinued tfaj:oughout  the  season. 

1866. 

Operations  were  continued  throughout  the  season  of  1866,  and  at  the 
dose  of  the  year  General  Gram  reported  that  both  piers  had  been  en- 
tirely repaired  and  the  east  pier  prolonged  inside  the  harbor  so  as  to 

134  E 
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prevent  the  river  from  cutting  around  it.  The  channel  at  once  began 
to  inii)rove.  An  appropriation  of  $10,000  was  made  by  the  act  of  Jane 
23,  1866. 

1867, 1868, 1869. 

No  work  was  done  during  these  three  years;  in  April,  1869,  General 
Cram  was  relieved  by  Major  Walter  McFarland,  of  the  Corps  of  Engi- 
neers. 

1870, 1871. 

Minor  repairs  were  made  to  the  piers  during  these  years,  and  the 
channel  was  reported  to  have  improved  so  that  there  was  a  depth  of 
from  11  to  12  feet  betw^een  the  piers.  Major  McFarland  was  relieved  in 
April,  1871,  by  Capt.  and  Bvt.  Lieut.  Col.  George  L.  Gillespie,  of  the 
Corps  of  Engineers. 

1872. 

An  ap])ropriation  of  $20,000  was  made  by  the  act  of  Jnne  10, 1872, 
and  it  was  determined  to  apply  it  to  repairing  and  prolonging  the  piers 
and  dredging  the  channel.  The  east  pier  was  prolonged  1G5  feet  and 
the  west  pier  150  feet,  and  23,000  cubic  yards  of  sand  were  removed  from 
between  the  piers.  Violent  gales  prevented  the  dredge  from  working 
at  the  entrance  to  the  piers,  so  that  at  the  close  of  the  season  there  was 
still  a  bar  at  that  locality. 

1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  lieat.  CoL  P.  Har- 
wood,  of  the  Corps  of  Engineers,  in  April,  1873.  An  appropriation  of 
$20,000  was  made  by  the  act  of  March  3,  1873. 

The  west  pier  was  extended  120  feet,  and  the  east  pier  220  feet,  but 
the  superstructure  was  not  completed  upon  the  outer  portion;  heavy 
gales  and  masses  of  ice  damaged  the  outer  cribs  somewhat  duiing  the 
winter. 

The  outer  bar  was  dredged  so  that  there  was  a  depth  of  14  feet  water 
from  the  lake  into  the  river. 

1874. 

Colonel  Harwood  was  relieved  by  Lieut.  Col.  and  Bvt.  CoL  O.  E.  Blant. 
of  the  Corps  of  Engineers,  in  June,  1874.  An  appropriation  of  $20,000 
was  made  by  the  act  of  June  23,  1874. 

The  superstructure  Avas  completed  ujwn  the  cribs  snnk  in  the  fidl  of 
1873,  and  contracts  were  made  for  prolonging  both  piers  out  to  a  depth 
of  15  feet  in  the  lake. 

1875. 

An  appropriation  of  810,000  was  made  by  the  act  of  March  3, 1875. 
Work  was  resumed  early  in  the  spring ;  the  east  pier  was  prolonged  90 
feet,  the  west  pier  120  feet,  which  placed  their  outer  ends  in  15  feet  erf 
water. 

The  channel  was  widened  and  deepened  by  removing  21,996  cubic 
yards  of  sand,  &c. 

1876,  1877. 

In  May,  1876,  a  violent  gale  seriously  damaged  the  piers  and  threat- 
ened to  cut  through  the  shore  around  the  inner  end  of  the  east  pier; 
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pairs  were  at  once  made  and  a  pile  dike  constructed  at  the  inner  end  of 
the  east  pier.    No  work  was  done  in  1877,  there  being  no  funds  avail-^ 
able.    Colonel  Blunt  was  relieved  in  December,  1876,  by  Lieut.  Col.  and^ 
Bvt.  Brig.  Gen.  N.  Michler,  of  the  Corps  of  Engineers. 

1878. 

An  appropriation  of  $1,000  was  made  by  the  act  of  June  18, 1878,  and 
was  applied  to  the  repairs  of  the  piers  where  necessary. 

General  Michler  was  relieved  in  December,  1878,  by  Maj.  and  Bvt.  Col. 
John  M.  Wilson,  of  the  Corps  of  Engineers. 

OPERATIONS  DURING  1879  AND   THE  PRESENT  FISCAL  YEAR. 

There  was  no  appropriation  for  this  work  in  1879,  and  the  small 
amount  available  from  the  previous  appropriation  would  not  admit  of 
commencing  any  work. 

During  the  spring  freshet  of  1879,  the  west  pier,  about  2.'^0  feet  from 
the  shore,  wiis  undermined,  and  settled  about  3  leet,  the  crib  tearing 
away  from  the  superstructure  and  the  stone  pouring  into  the  channel. 

An  allotment  from  the  general  appropriation  for  contingencies  was 
made  for  the  necessarj^  repairs,  and  work  was  commenced  early  in  July, 
and  by  August  5  both  piers  were  in  comparatively  good  condition.  The 
following  materials  were  used  in  repairs : 

7,888    feet,  board  measure,  oak  timber  aud  plank. 
1,754    feet,  board  ineaaure,  pine  timber  and  plank. 
9    cords  of  brush. 
61i  cords  of  stone. 
340    pounds  of  drift  bolts. 
1,350    pounds  of  spike. 

A  survey  was  made  of  the  channel  from  the  swing-bridge  in  the  river 
to  the  16-foot  curve  in  the  lake,  and  a  chart  was  prepared ;  this  chart 
shows  that  there  is  a  good  wide  channel  with  a  depth  of  15  feet  across 
the  outer  bar,  a  depth  of  fix)m  15  to  17  feet  between  the  piers,  and  from 
17  to  20  feet  in  the  river  up  to  the  bridge. 

During  the  winter  of  1879-'80  there  was  some  movement  of  sand 
around  the  end  of  the  west  pier,  and  a  shoal  was  formed,  not,  however, 
of  sufficient  magnitude  to  interfere  with  navigation.  In  order  to  pre- 
vent further  shoaling  and  to  give  this  river  a  full  depth  of  16  feet  at  its 
entrance,  which  its  importance  and  growing  commerce  demands,  I 
respectfully  recommend  that  the  piers  may  be  extended  out  to  the  depth 
of  16  feet  in  the  lake ;  this  will  necessitate  the  prolongation  of  the  west 
pier  180  feet  and  of  the  east  pier  120  feet;  the  superstructure  also  re- 
quires to  be  renewed  upon  2,000  linear  feet  of  the  piers. 

The  estimate  for  the  above  work  is  as  follows  : 

Extending  wfest  pier  1^0  feet,  at  ^60  per  foot $10,800 

Extending  east  pier  1*20  feet,  at  §60  per  foot  7, 200 

Renewing  2.000  feet  superstructure,  at  $10  per  foot 20, 000 

Contingencies,  10  per  cent 4,  000 

Total 42,000 

Of  this  amount  $20,000  could  be  profitably  expended  during  tlii;  next 
fiscal  year. 

This  harbor  is  rapidly  growing  in  importance ;  it  is  the  lake  terminus 
of  the  Cleveland,  Tuscarawas  Valley  and  Wheeling  Railroad,  which 
has  noWj  direct  connection  with  the  Ohio  River ;  its  coal,  iron,  and  stone 
trade  is  daily  increasing  and  becoming  more  valuable;  at  present  the 
Tiver  is  navigable,  for  vessels  drawing  12  feet,  4  miles  above  its  mouth. 
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Up  to  the  close  of  the  present  fiscal  year  $176438.73  has  been  ap- 
propriated for  this  harbor,  of  which  sum  $175,138.73  has  been  exi>ended^ 

B]^SUM]g. 

It  will  be  observed  that  operations  for  the  improvement  of  this  harbor 
were  commenced  in  1828,  at  which  time  there  was  a  depth  of  only  3  feet 
at  the  entrance ;  by  1833  there  was  a  channel  200  feet  wide  with  a  least 
depth  of  7  J  feet,  and  in  1839  there  was  a  depth  of  9^  feet  in  the  channel, 
which  increased  to  14  feet  as  the  lake  was  approached. 

But  one  small  appropriation  of  $5,000  was  made  between  the  years 
1838  and  1865,  and  in  the  latter  year  the  piers  were  found  to  be  in  a 
dilapidated  condition,  but  a  narrow  channel  still  remained  near  the  west 
pier,  with  a  depth  of  from  7  to  10  feet ;  its  width  and  depth  were  gradu- 
ally increased,  and  in  1871  there  was  a  depth  of  from  11  to  12  feet,  and 
in  1874  a  depth  of  14  feet  from  the  lake  into  the  river ;  at  present  there 
is  a  good  wide  channel  with  a  full  depth  of  15  feet  from  the  lake  up  to 
the  bridge  across  the  river. 

It  will  thus  be  seen  that  with  an  expenditure  of  about  $175,000  the 
entrance  to  this  river  has  been  kept  navigable  for  over  50  years,  and 
the  depth  gradually  increased  during  that  period  from  1  to  15  feet. 

Black  River  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio ;  the  oommerce 
is  increasing,  and  the  harbor  is  destined  to  take  high  rank  among  the  harbora  of  the 
lakes.  There  is  a  fixed  white  light,  of  the  fourth  order,  at  the  outer  end  of  the  west 
pier.  The  nearest  work  of  defense  is  Fort  Wayne,  80  miles  distant,  near  Detroit, 
Mich. 

The  amount  of  revenue  collected  during  the  eleven  months  from  July  1,  1879,  to 
May  31,  1880,  was  $185.90.    The  value  of  the  imports  during  this  period  was  |347,126, 
and  of  the  exports  $250,496.     One  hundred  and  thirty-seven  vessels,  with  an  aginregate- 
tonnage  of  24,889  tons,  entered,  and  161  vessels,  with  an  aggregate  tonnage  of  1^,364 
tons,  cleared  during  the  eleven  months. 

A  financial  statement  is  transmitted  herewith. 

Money  statement. 

July  1,  1879,  amount  available |66  86 

Amount  appropriated  by  act  approved  June  14,  1880 1,000  00 

$1,065  85 

July  1,  1880,  amount  expended  during  fiscal  year 66  85 

July  1,  1880,  amount  available 1,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 42,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.  20, 000  00- 


I   I   9. 
IMPROVEMENT  OF  MOUTH  OF  ROCKY  RIVER,  OHIO. 

HISTORY   OF  THE  WORK. 

Kocky  River,  Ohio,  rises  in  the  uortlieru  part  of  Ohio,  and  flowing 
north  empties  into  Lake  Erie  at  a  point  about  5  miles  west  of  Cleveland. 

1870. 

The  attention  of  the  general  government  was  first  called  to  this  local- 
ity by  the  act  of  Congress  approved  July  11, 1870,  wherein  a  sarvey  ot 
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the  mouth  of  the  river  was  ordered.  This  survey  was  made  under  the 
direction  of  Maj.  W.  McFarland,  of  the  Corps  of  Engineers,  in  October 
and  November,  1870. 

1871. 

In  January,  Major  McFarland  submitted  a  chart  of  the  harbor  with 
a  plan  and  estimate  of  its  improvement.  The  following  is  an  extract 
from  his  report: 

The  survey  of  this  river  was  limited  tfi  that  portion  lying  below  the  bridge  over 
which  the  main  road  from  Cleveland  to  the  west  passes,  as  no  pari;  above  the  bridge 
conld  be  rendered  available  for  the  purpose  of  navigation. 

By  examining  the  map  it  will  be  seen  that  in  its  passage  from  the  bridge  to  Lake 
Erie,  a  distance  of  abont  1,000  yards,  the  river  divides  into  two  branches,  which,  after 
encompasMing  an  upper  and  a  lower  island,  unite  again  and  enter  the  lake  between  a 
high  rocky  bluff  on  the  west  and  a  low  sand  spit  on  the  east. 

The  eastern  branch  varies  from  150  to  250  feet  in  width  and  the  western  branch 
from  75  to  100  feet  in  width.  The  depth  of  water  from  the  bridge  to  the  head  of  the 
upper  island  varies  from  2  to  3  feet ;  nere,  however,  it  begins  to  deepen  slightly,  and 
near  the  foot  of  the  island  6  feet  wat^r  is  found ;  this  depth,  with  fonr  slight  variations, 
is  carried  ro  the  outer  bar,  where  the  water  shoals  again  to  nearly  4  feet. 

Soundings  were  taken  over  this  whole  area  from  tht^  bridge  to  the  13-foot  curve  in 
the  lake,  at  distances,  of  10  feet,  on  lines  averaj^ng  100  feet,  apart,  and  borings  to  the 
rock  substratum  wt^re  also  made  at  distances  of  20  feet  apart,  on  lines  averaging  200 
feet  apart.  The  results  attained  show  that  the  bottom  consists  of  sand  chiefly,  below 
which,  at  depths  varying  from  1  to  4  feet,  rock  is  found. 

Major  McFarland  reported  that  to  make  the  harbor  available,  either 
for  commercial  purposes  or  as  a  harbor  of  refuge,  would  require  a  large 
amount  of  dredging  and  the  construction  of  an  east  pier. 

1872. 

The  first  appropriation,  of  $10,000,  was  made  by  the  act  of  June  10, 
1872.  Maj.  and  B  vt.  Lieut.  Col.  George  L.  Gillespie,  Corps  of  Engineers, 
then  in  charge  of  the  work,  recommended  that  the  appropriation  should 
be  applied  to  the  construction  of  a  pier  starting  from  the  sand  beach  on 
the  east  side  of  the  river,  about  250  feet  from  the  bluff  on  the  west  side, 
and  running  out  into  the  lake.  This  project  was  approved  and  contracts 
were  made  for  the  work.  Iq  the  annual  report  for  1872,  Colonel  Gilles- 
pie stated  that  no  further  appropriations  were  recommended. 

1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut.  Col.  F.  Harwood, 
of  the  Corps  of  Engineers,  in  April,  1873. 

Operations  were  commenced  upon  the  construction  of  the  east  pier  in 
April  and  continued  until  the  last  of  August,  when  360  linear  feet  of  it 
wa«  completed. 

In  liis  annual  report  for  June,  1873,  Colonel  Harwood  submitted  an 
estimate  of  $250,000  for  completing  the  harbor  and  $50,000  for  work  for 
the  ensuing  year,  closing  his  report  as  follows  : 

I  accordingly  make  this  estimate,  it  being  nnderstood  thatsnch  estimate  conveys  no 
recommendation  for  further  appropriation — a  matter  which  is  respectfully  submitted 
to  the  better  judgment  of  Congress. 

1874. 

An  appropriation  of  $10,000  was  made  by  the  act  of  June  23,  1874. 
Oolbnel  Hai'wood  was  relieved  by  Lieut.  Col.  and  Bvt.  Col.  0.  E.  Blunt, 
•of  the  Corps  of  Engineers,  June  30, 1874. 
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Contracts  were  made  in  August  for  extending  the  east  pier ;  work  wa» 
commenced  in  September,  and  by  the  close  of  the  year  the  pier  had  been 
prolonged  288  feet. 

1875. 

An  appropriation  of  $15,000  was  made  by  the  act  of  March  3,  1875. 
Contracts  were  made  in  June  for  prolonging  the  east  pier  and  dredging 
the  channel  at  the  entrance.  Operations  were  commenced  in  August^ 
and  by  the  close  of  the  year  the  east  pier  had  been  prolonged  180  linear 
feet,  and  31,820  cubic  yards  of  sand  and  shale  had  been  removed  from 
the  channel. 

1876. 

Some  minor  repairs  were  this  year  made  to  the  outer  end  of  the  pier. 
In  his  annual  report  for  1876,  Colonel  Blunt  made  the  following  state- 
ment: 

Sufficient  money  is  thought  to  have  been  expended  at  this  point,  and  n»fbrthAr  eaR. 
tension  is  recommended. 

!No  further  work  was  done,  nor  any  further  appropriations  made  for 
this  harbor. 

1878. 

The  freshet  in  the  spring  of  1878  cut  a  new  channel  through  the  sand 
beach  around  the  inner  end  of  the  pier,  undermined  and  carried  away 
about  80  feet  of  the  pier,  and  seriously  damaged  the  work. 

1879. 

In  July,  1879,  Maj.  and  Bvt.  Col.  JohnM.  Wilson,  Corps  of  Engineers, 
reported  the  damage  that  had  occurred  during  the  previous  year  and 
submitted  an  estimaU^  of  $5,000  for  the  repair  and  preservation  of  the 
pier. 

1880. 

An  appropriation  of  $4,000  for  the  repair  of  the  pier  was  made  by  the 
act  of  June  14,  1880.  This  sum  will  be  applied  to  the  repairs,  and  it  is 
anticipated  that  it  will  be  sutlicient  for  that  purpose. 

The  total  amount  appropriated  for  this  work  up  to  the  close  of  the 
present  fiscal  year  is  $39,000,  of  which  sum  $35,000  has  been  expended. 

No  further  appropriation  is  asked  for. 

Rocky  River  is  not  a  port  of  entry.  It  has  no  commorce,  and  nnless  a  large  Bum  is 
expended  for  its  iin]>rovenient,  it  is  not  probable  that  it  will  have  any  commerce  for 
many  years. 

The  general  government  is  now  constrncting  a  large  harlwr  of  refuge  at  Cleveland^ 
Ohio,  4  miles  to  the  eastward.  The  nearest  light-honse  is  at  Cleveland,  Ohio,  and  the 
nearest  work  of  defense  is  Fort  Wayne,  106  miles  distant. 

A  financial  statement  is  submitted  herewith. 

Money  Htatement, 

Amount  ajipropriated  by  act  aj)pr<) ved  June  14,  1880 ^,  (KK^ 

July  1,  1880,  amount  available 4,00(^ 
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I   I   10. 

IMPROVEMENT  OF  CLEVELAND  HAKBOR,  OmO. 

HISTORY  OP  THE  WORK. 

The  attention  of  the  general  government  was  first  called  to  this  har- 
bor fifty-five  years  ago  by  the  act  of  March  3,  1825,  whereby  an  appro- 
priation of  $5,000  was  made  for  a  pier  at  the  mouth  of  the  Cuyahoga 
Biver,  Ohio. 

The  Cuyahoga  Kiver  rises  in  the  northern  part  of  Ohio,  and  flowing 
first  south,  then  west  and  then  north,  after  a  very  circuitous  course,, 
empties  into  Lake  Erie. 

At  the  time  of  the  inauguration  of  work  in  1825,  the  river  emptied 
into  the  lake  a  little  to  the  westward  of  the  present  west  pier ;  a  long^ 
low  sand-bar  ran  out  from  the  east  shore  across  the  present  entrance, 
and  the  depth  on  the  outer  bar  was  only  from  3  to  4  feet,  while  after 
crossing  it  there  was  a  depth  of  15  feet  in  the  river.  Previous  to  1825 
the  local  authorities  had  attempted  some  improvement,  but  the  work 
was  primitive  in  style  and  did  not  produce  the  desired  results. 

The  work  was  placed  in  charge  of  Capt.  T.  W.  Maurice,  of  the  Corps 
of  Engineers,  who  submitted  a  plan  for  parallel  piers  or  jetties,  contract- 
ing  the  channel  so  that  the  increased  velocity  would  scour  out  the  bar; 
it  was  proposed  to  carry  these  jetties  out  to  the  depth  of  12  feet  in  the 
lake  and  to  obtain  a  channel  200  feet  wide  with  a  depth  of  12  feet;  the 
estimated  cost  of  the  work  was  $27,653.91. 

This  plun  was  approved,  but  no  work  was  done  on  ac<5omit  of  the 
limited  funds  available. 

1827. 

An  appropriation  of  $10,000  was  made  by  the  aet  of  March  2,  1827, 
and  work  was  at  once  commenced ;  a  dam  255  feet  long  was  thrown 
across  the  mouth  of  the  river  in  order  to  direct  the  current  on  the  proper 
line,  and  materials  were  purchased  for  the  purpose  of  renewing  opera- 
tions early  in  1828. 

1828. 

Tlie  dam  built  in  1827  was  found  to  have  had  the  desired  effect,  the 
river  having  ma<le  a  straight  cut  through  the  bar. 

Up  to  September  30,  from  the  commencement  of  the  work,  1,275  linear 
feet  of  pier  and  300  linear  feet  of  dike  had  been  completed. 

The  new  channel  had  gi'eatly  improved  and  already  presented  a  depth 
of  from  6  to  8  feet  of  water. 

1829. 

An  appropriation  of  $12,179  was  made  by  the  act  of  March  3,  1829. 
Work  was  resumed  early  in  the  spring,  and  during  the  season  the  west 
pier  was  prolonged  273  feet  and  the  east  pier  519  feet.  To  complete  the 
project  the  east  pier  had  yet  to  be  extended  450  feet,  and  both  piers  still 
required  to  be  covered  and  completed. 

Owing  to  the  dryness  of  the  season  and  consequent  absence  of  freshets, 
the  depth  in  the  channel  remained  about  the  same  as  in  1828. 
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1830. 

An  appropriation  of  $1,786.56  was  made  by  the  act  of  April  23,  1830. 
The  east  pier  was  completed  except  the  pier  head,  and  the  west  pier 
was  planked  to  its  outer  end. 

1831. 

An  appropriation  of  $3,670  was  made  by  the  act  of  March  2,  1831. 
The  west  pier  was  completed,  and  a  beacon-light  erected  on  its  outer 
end.  There  was  now  a  good  channel  with  a  depth  of  not  less  than  10 
feet  at  the  entrance ;  it  was  proposed  to  complete  the  work  by  strength- 
ening the  dam  first  built,  and  to  remove  a  small  sand-spit  from  the  ar- 
tificial channel  near  the  dam. 

Up  to  the  close  of  this  year  3,675  linear  feet  of  piers  and  dikes  had 
been  constructed. 

1832. 

Major  Maurice,  who  up  to  this  time  had  been  in  charge  of  the  work, 
died  suddenly  on  March  5, 1832,  and  the  harbor  was  placed  in  charge  of 
Mr.  J.  D.  Selden  as  agent  for  the  Engineer  Department. 

An  appropriation  of  $6,()00  was  made  by  the  act  of  July  3, 1832,  and 
was  applied  to  filling  in  the  piers  where  the  stone  had  settled,  and 
strengthening  and  repairing  them  where  they  had  been  damaged  by 
collision  of  vessels  or  by  storms. 

1833. 

By  direcjtion  of  the  Chief  of  Engineers  an  examination  of  the  harbor 
was  made  in  the  summer  of  1833  by  Col.  J.  G.  Totten,  of  the  Corps  of 
Engineers,  who  reported  as  follows : 

The  map  of  the  mouth  of  the  Cuyahoga  River  submitted. here  with  shows  that  a 
draught  of  at  least  11  feet  wat<>r  can  now  be  carried  between  the  piers  into  the  river, 
although  the  mouth  previous  to  thcHe  improvements  was  at  times  entirely  cloned. 
The  piers  which' have  ^^Tought  this  improvement  are  for  the  greater  part  parallel^ 
running  about  1,200  feet  into  the  lake  and  having  between  them  a  channel  of  aboai 
200  foot  in  width. 

Colonel  Totten  recommended  that  the  superstructure  of  the  piers 
should  be  raised  to  prevent  the  sea  from  rolling  over  them  during  heavy 
gales ;  he  estimated  that  the  sum  of  $  13,315  was  required  for  strength- 
ening the  piers,  building  pier-heads,  &c. 

1834. 

An  appro])riation  of  $13,315  was  made  by  the  act  of  June  28, 1834. 
Operations  <luring  the  year  were  confined  to  strengthening  and  repair- 
ing the  piers.  The  depth  of  water  in  the  channel  continued  the  same  as 
in  1833. 

An  estimate  of  $125,320  was  submitted  for  constructing  a  stone  su- 
perstructure. 

1835. 

Lieut.  T.  S.  Brown,  of  the  Corps  of  Engineers,  was  assigned  to  the 
charge  of  the  harbor  this  year.  Work  was  confined  during  the  season 
to  riprapping  the  outside  of  the  piers,  <lriving  piles  to  support  the  foot 
of  the  permanent  stone  mole  authorized,  and  sinking  an  additional  crib 
for  the  protection  of  the  beacon. 
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1836. 

An  appropriation  of  $15,000  was  made  by  the  act  of  July  2,  1836. 

The  operations  this  year  were  conducted  chiefly  with  reference  to  the 
ultimate  design  of  rendering  the  work  permanent;  for  this  purpose 
about  6,500  cubic  yards  of  stone  were  deposited  on  the  outside  of  the 
piers,  and  timber,  piles,  large  stone,  &c.,  were  collected ;  the  piers  were 
repaired  where  they  had  been  damaged  by  the  winter  gales. 

1837. 

An  appropriation  of  $10,000  was  made  by  the  act  of  March  3,  1837. 
Operations  were  continued  upon  the  project  for  rendering  the  work 
permanent.  From  the  head  of  tlie  east  pier  to  the  shore  an  inclined 
plane  of  loose  stone  was  formed,  having  a  base  of  twice  its  altitude  and 
rising  above  the  surface ;  the  timber  was  removed  from  the  pier  down 
2  feet  under  water  and  replaced  by  permanent  masonry  of  large  blocks 
of  stone  strongly  doweled  together  and  laid  in  hydraulic  cement,  and 
the  whole  surmounted  by  a  coping  of  cut  stone  for  a  length  of  180  feet. 
A  row  of  piles  was  driven  on  the  outside  of  the  west  pier,  30  feet  from 
it,  and  the  space  between  the  piles  and  the  pier  tilled  with  stone  so  as 
to  form  an  inclined  plane  from  the  i)iles  uy.  to  the  pier. 

Some  repairs  were  made  to  the  piers  where  absolutely  necessary. 

1838. 

An  appropriation  of  $51,856  was  made  by  the  act  of  July  7, 1838. 

Work  was  rapidly  pushed  forward  this  season ;  4,54  piles  were  driven, 
11,646  perches  of  stone  were  deposited  between  the  piles  and  piers  as 
before  described,  and  729  perches  of  rectangular  blocks  dressed  and 
deposited  on  the  pier  ready  to  be  laid.  The  west  pier  was  thoroughly 
repaired. 

1839. 

The  stone  cut  in  1838  was  laid  during  the  season.  The  west  pier  at 
this  time  was  1,470  feet  long,  the  east  pier  1,500  feet  long,  and  it  was 
Hot  intended  to  prolong  them ;  they  fulfilled  the  end  in  view  and  there 
was  at  all  times  a  good  channel  at  the  entrance  to  the  river,  with  a  depth 
sufficient  to  enable  the  largest  class  of  vessels  navigating  the  lakes  to 
enter. 

Between  the  years  1825  and  1839,  the  population  of  Cuyahoga  County, 
Ohio,  increased  from  10,000  to  36,000,  and  of  the  town  of  Cleveland, 
from  600  to  9,000 ;  the  value  of  the  county  and  town  property,  as  given 
by  the  assessors,  had  increased  from  $1,032,494  to  $6,134,000.  The  num- 
ber of  vessels  entering  the  harbor  had  increased  from  75  in  the  year 
1825  to  2,413  in  the  year  1838,  while  the  value  of  imports  and  exports 
was  reported  to  have  increased  during  this  period  from  $182,871  to  about 
$20,000,000. 

An  estimate  of  $66,721.46  was  submitted  in  1839  for  completing  the 
stone  superstructure  of  the  piers. 

1840,  1841,  1842,  1843. 

No  appropriations  were  made  during  these  years,  and  no  work  was 
done. 
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1844. 

Au  appropriation  of  $25,000  was  made  by  the  act  of  Jane  11,  1844^ 
and  the  work  was  placed  in  charge  of  Gapt.  A.  Ganfield,  of  the  Corps 
of  Topographical  Engineers. 

An  examination  of  the  harbor  showed  the  piers  to  be  in  a  dilapidated 
condition,  and  in  October,  1844,  operations  were  commenced  npon  the 
incomplete  superstructure  of  the  east  pier  and  pushed  vigorously  until 
December;  438  linear  feet  of  the  stone  work  was  partially  rebuilt,, 
clamped,  and  strengthened ;  the  west  pier  was  in  a  most  dilapidated 
condition  and  required  to  be  entirely  rebuilt  from  the  water-level  up^ 
The  channel  in  the  shoalest  portion  indicated  a  depth  of  10^  feet. 

1845. 

Work  was  resumed  in  the  spring  of  1845^  and  the  masomy  sapet- 
structure  of  the  east  pier  was  completed. 

The  engineer  in  charge  submitted  an  estimate  of  $62,562.35  fat  the 
following  work:  1st.  Eepairing  the  west  pier.  2d.  Extending  weat 
pier  250  teet,  with  a  pier-head  40  feet  wide.  3d.  For  &  permaiieiii 
superstructure  upon  the  west  pier. 

1846,  1847,  1848,  1849,  1850,  1851. 

No  appropriation  was  made  during  these  years,  and  no  work  was  done 
by  the  United  States. 

1852. 

By  the  act  of  August  30,  1852,  an  appropriation  of  $30,000  was  made 
for  the  harbor,  and  the  work  was  placed  in  charge  of  Gapt.  Howard 
Stansbury,  of  the  Corps  of  Topograpliical  Engineers. 

A  careful  examiuation  of  the  harbor  was  at  once  made,  and  while  the 
depth  in  tlie  (jhaniiel  had  not  decreased,  the  piers  were  found  to  be  in 
bad  condition  and  to  require  immediate  repairs. 

1853. 

Operations  were  commenced  early  in  the  spring,  and  460  linear  feet 
of  new  pier  was  built,  occup,>iug  a  line  on  the  natural  bottom  of  the 
lake  outside  the  diliii)i(late<l  west  pier.  Materials  were  collected  during 
the  winter  for  continuing  the  work. 

1854. 

During  this  year  150  feet  of  the  old  west  pier  was  rebuilt,  360  linear 
feet  added  to  the  outside  pier  built  in  1853,  and  the  two  piers  connected 
in  a  substantial  way ;  300  linear  feet  of  the  east  pier  was  repaired.  The 
outer  end  of  the  east  pier,  which  was  built  of  cut  stone,  laid  npon 
wooden  cribs  under  water,  had  been  seriously  damaged  hy  vessels  run- 
ning into  it,  and  was  in  a  most  dilapidated  condition. 

Captain  Stansbury  submitted  an  estimate  of  $47,611.08  for  putting^ 
the  piers  in  order. 

1855,  1850.  1857. 

Captain  Stansbury  repeated  his  estimate  for  repairs  in  his  annual 
reports  for  1855  and  185G,  and  Lieut.  Col.  J.  D.  Graham  aaked  for  the 
same  amount  in  1857. 

No  further  appropriation  was  made  until  1864. 
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1864. 

In  September,  1864,  Col.  T.  J.  Cram,  of  the  Corps  of  Engineers,  made^ 
an  examination  of  the  harbor,  and  submitted  a  report  and  an  estimate 
for  its  improvement.  He  stated  that  the  west  pier  needed  considerable 
repairs,  and  that  the  east  pier,  which  was  also  in  bad  condition,  was- 
practically  in  the  hands  of  the  railroad  companies  and  used  as  wharves^ 
The  bar  at  the  entrance  needed  dredging,  so  that  vessels  drawing  12 
feet  could  enter  at  all  times,  its  condition  being  such  as  not  to  admit 
vessels  of  greater  draught  than  11  feet. 

Colonel  Cram  recommended  that  the  west  pier  should  be  immediately^ 
rebuilt  at  an  estimated  cost  of  $20,836 ;  that  the  parties  who  had  seized 
the  east  pier  should  at  once  be  dispossessed ;  that  the  pier  should  be 
thoroughly  repaired  at  their  expense,  and  that  an  act  of  Congress  should 
be  passed  prohibiting  the  use  of  government  piers  for  private  purposes.. 

1865. 

Work  was  commenced  early  in  1866,  under  an  allotment  of  $20,000' 
fit)m  the  general  appropriation  of  June  28,  1864.  The  west  pier  was 
thoroughly  repaired :  but  as  private  parties  still  held  possession  of  the 
east  pier,  nothing  was  done  to  it. 

General  Cram  recommended  that  the  west  pier  should  be  extended  by 
pile  work  500  feet  into  the  lake,  and  the  east  pier  575  teet,  and  that  the 
channel  should  be  deepened  to  14  feet.  The  estimated  cost  of  the 
proposed  extension  of  the  piers  was  $59,806. 

1866. 

An  appropriation  of  $59,806  was  made  by  the  act  of  June  23,  1866^ 
The  proposed  prolongation  of  the  piers  was  approved,  and  contracts 
were  made  for  the  work  in  October,  1866. 

1867. 

Operations  were  commenced  in  the  spring  of  1867  upon  the  west 
pier,  and  continued  throughout  the  season.  About  300  linear  feet  of 
pile  pier  was  constructed.    ♦ 

1868. 

General  Cram  was  relieved  in  May  by  Maj.  Walter  McFarlaud,  of 
the  Corps  of  Eugineers.  An  allotment  of  $17,000  was  made  from  the 
general  appropriation  of  June  30,  1868,  for  continuing  the  work.  Oper- 
ations were  resumed  in  April,  and  by  the  close  of  the  season  the  west 
pier  had  been  extended  200  feet  and  completed,  and  the  east  pier 
extended  385  feet. 

1869. 

Work  was  commenced  early  in  the  spring  upon  the  east  pier  which 
was  prolonged  175  feet  and  completed. 

In  his  annual  report  for  this  year.  Major  McFarland  condemned  the 
character  of  the  pile  pier  which  had  been  constructed  during  the  pre- 
vious three  years,  and  showed  that  it  was  neither  as  strong  nor  as  dur- 
able, as  crib  work,  and  much  more  expensive.    An  allotment  of  $12,000 
was  made  from  the  general  appropriation  of  April  10,  1869. 
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1870. 

Operations  during  this  year  were  confined  to  the  necessary  repairs 
of  the  piers.  An  appropriation  of  $20,000  was  made  by  the  act  of 
July  11,  1870. 

1871. 

A  contract  was  made  in  IVIarch  for  deepening  the  channel  at  the  en- 
trance to  the  river  by  removing  30,(K)0  cubic  yards  of  sand,  &c.,  at  the 
rate  of  25  cents  per  cubic  yard,  and  $25  per  day  for  each  dredge  when 
idle  from  stress  of  weather. 

Major  McFarland  was  relieved  by  Capt.  and  Bvt.  Lieut.  Ool.  G.  L. 
Gillespie,  of  the  Corps  of  Engineers,  in  April,  1871. 

Operations  were  commenced  in  April,  and  by  the  close  of  October 
(>5,G()4  cubic  yards  of  sand  and  gravel  had  been  removed,  and  a  depth 
of  10  feet  at  the  entran<*e  obtained.  The  east  and  west  piergJ  were  Iwth 
extensively  repaired  where  they  had  been  damaged  by  storms  and  by 
vessels  running  into  them. 

1872. 

Operations  during  the  year  were  confined  to  repairing  the  piers  where 
necessary. 

1873. 

Colonel  Gillespie  was  relieved  in  April  by  Maj.  and  Bvt.  Lieut.  CoL 
F.  Harwood,  of  the  (3orps  ot  Engineers.  An  appropriation  of  $1,000 
was  made  by  the  act  of  March  3,  1873,  which  was  applied  to  the  neces- 
sary repairs  of  the  piers.  A  survey  was  made  and  a  plan  presented  for 
an  outer  breakwater  for  a  harbor  of  refuge  during  the  latter  part  of  this 
year,  in  accordance  with  the  act  of  Congress  approved  March  3, 1873. 

1874. 

The  piers  again  needed  extensive  repairs,  and  for  this  purpose  all 
available  funds  were  exhausted  in  the  early  part  of  the  season. 

An  ai)])ropriation  of  $30,500  was  made  by  the  act  of  June  23,  1874. 

Colonel  Harwood  wtis  relieved  June  30  by  Lieut.  Col.  and  Bvt.  CoL  C. 
E.  Blunt,  of  the  Corps  of  Engineers. 

Work  was  coinmence<l  in  the  fall,  under  contract,  strengthening  and 
rebuilding  the  pile  piers  by  driving  additional  rows  of  piles  on  each  side. 
securing  tlie  rows  by  ties  and  rods,  and  filling  with  stone;  the  repair  of 
the  west  i)ier  was  comi)leted  during  the  year. 

1875. 

Work  was  commenced  early  in  the  spring  strengthening  the  east  pile 
pier  in  a  similar  way  to  that  done  for  the  west  pier  last  year,  and  by 
the  close  ol'  the  season  both  ])iers  were  in  good  order. 

By  the  act  of  JMan^h  3,  1875,  an  appropriation  of  $50,000  was  made 
for  a  breakwater  in  5  fathouis  water  to  protect  the  commerce  of  Cleve- 
land, Ohio. 

A  Board  of  Engineers  was  convened  in  June,  which,  after  car^lly 
examining  the  whole  subject,  submitted  a  report  recommending  that  a 
breakwater  should  be  constructed  on  the  west  side  of  the  mouth  of  the 
Cuyahoga  Kiver,  as  follows  : 

First  ;i  pil**  pier,  startiiii;  from  a  point  on  shore  about  700  feet  west  of  the  extremity 
of  the  old  l>i*«(l  of  the  Cuyahoga  Uivor,  oxtendin>;  into  the  lake  on  a  line  running  about 
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north  10  degrees  west  (and  making  an  angle  with  the  general  shore  line  of  abont  6^ 
degrees)  to  the  14-foot  curve,  a  distance  of  1,000  feet ;  the  width  of  the  pier  being  15 
feet,  the  height  above  water  abont  7  feet,  and  both  sides  being  well  riprapped.  From 
the  14-foot  curve  the  line  is  proposed  to  be  continued  by  crib  work  filled  with  stone 
resting  upon  a  foundation  of  rubble  stone  5  feet  thick  and  riprapped  on  both  sides  as 
fast  as  cribs  are  sunk,  the  riprap  having  on  the  outside  a  height  of  about  8  feet  above 
the  bottom  and  a  base  of  16  feet,  and  on  the  inside  a  height  of  5  feet  and  base  of  lO' 
feet.  At  a  point  1,400  feet  beyond  the  end  of  the  pile-pier  construction  and  2,400 
feet  from  shore  the  direction  of  the  line  is  to  be  changed  to  one  nearly  parallel  to  tho 
•hore,  and  lying  in  an  average  of  27  feet  of  water.  The  line  parallel  to  the  shore  is  to- 
extond  about  4,700  feet  to  a  point  nearly  in  the  prolongation  of  the  present  west  chan- 
nel pier,  which  it  is  proposed  to  extend  about  600  feet,  leaving  an  opening  into  the 
new  harbor  of  about  300  feet. 

The  Chief  of  Engineers  forwarded  this  plan  to  the  Secretary  of  War^ 
closing  his  communication  as  follows: 

It  is  therefore  recommended  to  the  favorable  consideration  of  the  Secretary  of  War 
with  this  modification,  that  to  conform  more  nearly  to  the  requirements  of  the  law 
the  western  part  of  the  proposed  work  be  so  extended  that  the  portion  parallel  with 
the  shore  shall  rest  in  about  the  same  depth  of  water  as  the  Sfathom  breakwater  pro- 
jected by  Lieutenant-Colonel  Blunt,  upon  the  plan  of  which  the  appropriation  was 
based,  and  that  the  west  pier  of  the  existing  harbor  work  be  correspondingly  ex- 
tended. 

This  plan  was  approved  by  the  Secretary  of  War,  and  consequently 
the  west  arm  of  the  breakwater,  instead  of  being  2,400  feet  long  as  origi- 
nally proposed,  will  be  3,130  feet  long,  the  west  pier  at  the  mouth  of  the 
Cuyahoga  River  will  be  extended  1,000  feet  instead  of  600  feet,  and  the 
portion  of  the  breakwater  parallel  to  the  shore  will  be  sunk  in  water 
about  3  feet  deeper  than  planned  by  the  Board. 

In  September,  1875,  the  United  States  acquired  title  to  a  piece  of 
land  upon  which  to  locate  the  shore  end  of  the  breakwater.  Operations 
were  commenced  November  20th,  under  contract,  constructing  the  pile 
pier,  but  were  more  or  less  interrupted  during  the  winter  by  stormy 
weather. 

1876. 

Work  was  resumed  early  in  the  spring  upon  the  shore  arm  of  the 
breakwater,  and  by  the  close  of  the  year  1,000  feet  of  pile  pier  and  160 
feet  of  cribwork  were  completed. 

An  appropriation  of  $50,000  was  made  by  the  act  of  August  14, 1876^ 
for  continuing  the  breakwater,  and  one  of  $8,000  for  repairing  the  ola 
portion  of  the  east  pier,  then  in  possession  of  the  railroad  companies. 

1877. 

The  appropriation  of  $8,000  was  expended  in  thoroughly  repairing  the 
east  pier  during  the  year  1877,  and  in  accordance  with  the  terms  of  the 
act  of  August  14,  1876,  the  portion  occupied  by  the  Cleveland  and  Pitts- 
burgh Railroad  Company  was  transferred  to  that  company  with  the 
understanding  that  the  company  will  hereafter  keep  it  in  repair. 

A  contract  was  made  in  May,  1877,  for  the  construction  of  400  linear 
feet  of  the  new  breakwater  on  the  prolongation  of  the  portion  already 
built.  Work  was  commenced  in  the  fall  of  the  year  and  the  rubble-stone 
foundation  for  the  cribs  was  completed. 

1878. 

Colonel  Blunt  was  relieved  by  Maj.  W.  McFarland,  of  the  Corps  of 
Engineers,  in  January,  1878. 
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During  the  year  the  breakwater  was  prolonged  400  feet,  making  its 
total  length  1,550  feet,  with  its  outer  end  resting  in  17  feet  water. 

An  appropriation  of  $100,000  was  made  by  the  act  of  June  18,  1878, 
and  a  contract  was  made  for  extending  the  breakwater  1,000  feet^  Op- 
erations were  commenced  upon  the  foundation  in  October,  and  by  the 
close  of  the  season  4,306  cubic  yards  of  stone  had  been  delivered.  Major 
McFarland  was  relieved  on  December  27  by  Maj.  and  Bvt.  CoL  John 
M.  Wilson,  of  the  Corps  of  Engineers. 

OPERATIONS  IN  1879,   PREVIOUS  TO  JULY  1. 

An  appropriation  of  $100,000  was  made  bj  the  act  of  March  3,  1879. 

Operations  were  commenced  in  January,  building  foundation  and  con- 
structing cribs  for  the  new  breakwater  under  contract,  and  by  the  last 
of  June  the  foundation  had  been  completed  for  a  length  of  1,000  feet  and 
600  linear  feet  of  cribwork  had  been  sunk. 

The  west  i)ier  was  thoroughly  repaired  near  its  outer  end  where  it 
had  been  cut  down  to  the  water's  edge  by  a  vessel  striking  it  in  the  fadl 
of  1878. 

The  channel  at  the  mouth  of  the  Cuyahoga  Eiver  was  deepened  so 
as  to  present  a  dei>tli  of  from  15  to  16  feet  up  to  the  bridge,  by  remov- 
ing 8,391  cubic  yards  of  mud,  sand,  loose  rock,  &c.,  27  old  piles,  and  12 
large  blocks  of  stone  weighing  from  1  to  2  tons  each. 

OPERATIONS  DURING  THE  PRESENT  FISCAL  YEAR — THE  NEW  BREAK- 
WATER. 

The  opening  of  the  fiscal  year  found  operations  in  progress  constmct- 
ing  the  new  breakwater  under  contract  with  Mr.  F.  B.  Ck)lton,  of  WaeQi- 
ington,  D.  C.  ,•  work  was  continued  until  December  15,  when  the  con- 
tract was  completed. 

During  this  period  600  linear  feet  of  cribwork  was  sunk,  and  1,054 
linear  feet  of  superstructure  built  to  a  height  of  8  feet  above  the  water. 
In  the  construction  of  this  work  the  following  materials  were  used : 

1, 027  cubic  yards  of  foundation  stone. 
16, 31(H  cubic  yards  of  filling  stone. 
5, 62(H  tons  of  riprap  stone. 
579, 720  feet,  board  measure,  of  hemlock  timber. 
545, 785  feet,  board  measure,  of  pine  timber. 
85, 884  feet,  board  measure,  of  pine  plank. 
3, 213  pounds  of  screw-bolts. 
96,647  pounds  of  drift-bolts, 
ic,  670  pounds  of  spike. 

The  average  cost  of  the  breakwater  built  during  the  year  1879  in 
water  varying  from  17  to  25  feet  deep  was  $70  per  linear  foot. 

Two  hundred  and  eight  cubic  yards  of  stone  were  placed  in  the  pile 
portion  of  the  breakwater  where  settlement  had  taken  place. 

In  Se])teml>er,  1879,  a  contract  was  made  with  Messrs.  Sherwood  & 
Geissendorfer,  of  Cleveland,  Ohio,  for  prolonging  the  breakwater  1,000 
linear  feet.  Work  was  commenced  in  October  and  operations  were  con- 
tinued through  the  winter  constructing  foundation  and  building  cribs; 
by  the  close  of  the  fiscal  year  550  linear  feet  of  the  foundation  had  h&eD. 
completed  and  300  linear  feet  of  cribwork  sunk;  in  the  performance  of 
this  work  the  following  materials  were  used : 

1, 085  cords  of  foundation  stone.  • 

1, 170  cords  of  filling  stone.  .1,    -,1; 

230  tons  of  riprap  stone. 
437, 556  feet,  board  measure,  of  bemlock  timber. 
2, 052  feet,  board  measure,  of  hemlock  plank. 
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"22, 788  feet,  board  measure,  of  pine  timber. 

508  treenails. 
4, 284  pounds  of  screw-bolts. 
37, 745  pounds  of  drift-bolts. 

350  pounds  of  spike. 

The  length  of  the  shore  arm  of  this  breakwater  will  be  3,130  feet,  the 
lake  arm  4,000  feet,  and  the  west  pier  at  the  mouth  of  tne  Cuyahoga 
River  will  be  prolonged  1,000  feet,  making  a  total  length  of  8,130  feet; 
up  to  the  close  of  the  fiscal  year  2,550  feet  had  been  entirely  completed 
and  300  linear  feet  of  cribwork  sunk  in  addition. 

The  honorable  Secretary  of  War  has  directed  that  the  dock  line  within 
this  new  harbor  shall  be  established  at  the  depth  of  12  feet  water ;  this 
will  give  a  good  harbor  of  refuge  of  about  200  acres  between  the  liqe  of 
docks  and  the  breakwater. 

The  estimated  cost  of  this  work  is  $1,800,000 ;  unless  some  unforeseen 
contingency  should  arise,  I  believe  the  harbor  can  be  completed  for 
$1,500,000.  The  amount  approi)riated  up  to  the  close  of  the  present 
fiscal  year  is  $425,000,  of  which  sum  $200,858.44  has  been  expended; 
about  $12,000  of  this  amount  has  been  expended  for  repairing  piers  and 
dredging  at  the  mouth  of  the  Cuyahoga  lliver. 

During  the  present  sea^son  it  is  proposed  to  complete  the  100  linear 
feet  of  breakwater  already  contracted  for,  and  to  continue  the  work  as 
long  as  the  weather  will  admit,  under  the  appropriation  made  by  the 
act  of  June  14,  1880. 

MOUTH  OF  THE   CUYAHOGA  RIVEB. 

The  superstructure  upon  the  portion  of  the  west  pier  built  in  1854 
was  in  such  a  dilapidated  condition  that  it  was  liable  to  be  breached  at 
any  time.  A  contract  was  made  for  its  renewal,  and  work  was  com- 
menced in  July ;  737  linear  feet  of  this  superstructure  was  removed  to 
the  water's  edge  and  rebuilt  in  a  substantial  manner.  In  the  perform- 
ance of  this  work  the  following  materials  were  used : 

127, 720    feet,  board  measure,  of  pine  timber. 
27, 365    feet,  board  measure,  of  pine  plank. 

184^  cords  of  stone. 
11,059    pounds  of  drift-bolts. 

967    pounds  of  spike. 

The  east  pier  was  thoroughly  repaired  in  the  fall  of  1879  where  it 
was  badly  damaged  for  a  length  of  80  feet  by  a  vessel  pounding  against 
it  during  a  gale,  and  again  repaired  in  May,  1880,  where  it  had  been 
damaged  in  a  similar  manner. 

At  the  close  of  the  fiscal  year  both  piers  were  in  comparatively  good 
condition,  although  the  stone  had  again  settled  in  the  pile  portion  of 
the  piers  built  in  1867. 

By  authority  of  the  Chief  of  Engineers  a  contract  was  made  for 
dredging  at  the  mouth  of  the  Cuyahoga  Eiver  in  the  spring  of  1880, 
and  work  was  commenced  in  March  and  continued  until  the  last  of  May. 
During  this  period  12,802  cubic  yards  of  mud,  clay,  sand,  stone,  &c., 
and  6  large  blocks  of  stone  were  removed.  At  the  close  of  the  year  the 
channel  between  the  piers  presented  a  depth  of  from  IG J  to  18  feet,  with 
a  width  of  from  160  to  200  feet,  and  through  the  outer  bar  a  depth  of 
from  17  to  19  feet,  with  a  width  of  250  feet.  This  is  a  greater  depth 
than  the  entrance  of  the  harbor  of  Cleveland  has  ever  before  presented. 

The  sum  of  $400,000  can  be  profitably  expended  during  the  fiscal 
jear  ending  June  30,  1882,  and  if  appropriated  will  be  applied  to  con- 
dnoing  the  construction  of  the  breakwater.    The  importance  of  vigor- 
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onsly  pushing  this  work  cannot  be  too  folly  stated.  The  commerce  of 
Cleveland  is  large  and  important,  and  the  necessity  for  increased  focili- 
ties  for  it,  as  well  as  for  a  good  harbor  of  refuge,  is  apparent  to  all  who 
are  interested  in  the  commerce  of  the  lakes.  The  work  is  now  well  ad- 
vanced, and  if  a  liberal  appropriation  is  made  daring  the  next  fiscal 
year  the  breakwater  will  be  prolonged  to  such  an  extent  as  to  provide 
a  harbor  of  refuge  from  some  of  the  severest  autumn  ^es. 

An  examination  of  the  history  of  the  improvement  of  the  mouth  of 
the  Cuyahoga  River  shows  that  when  operations  were  commenced  in  1825 
there  was  a  long,  low  sandbar  where  the  river  now  empties  into  Lake 
Erie.  In  1828  there  was  a  channel  with  a  depth  of  6  feet ;  in  1833  the 
depth  was  11  feet ;  and  in  1839,  when  work  was  suspended,  there  was  a 
good  channel  with  a  depth  sufficient  for  the  largest  vessels  navigating 
the  lakes  to  enter  at  all  times. 

This  depth  was  found  to  be  maintained  in  1844  and  1852.  In  1864 
the  piers  were  found  to  be  in  a  dilapidated  condition,  but  the  channel 
still  presented  a  depth  sufficient  to  admit  vessels  drawing  11  feet.  In 
1871  the  depth  was  increased  to  16  feet ;  in  1880  there  is  a  good  wide 
channel  between  the  piers  with  a  depth  of  from  16J  to  18  feet,  and 
through  tte  outer  bar  with  a  depth  of  from  17  to  19  feet  at  ordinary 
low-water. 

It  wiJl  thus  be  perceived  that  with  an  expenditure  of  about  $350,0W 
the  entrance  to  this  very  important  harbor  has  been  kept  open  for  55 
years,  and  the  depth  in  the  channel  gradually  increased  from  zero  in 
1825  up  to  from  16^  to  18  feet  in  1880. 

Cleveland  Harbor  is  iu  the  collection  district  of  Cnyahoga,  Ohi«.  There  is  a  fixed 
white  light  of  the  third  order  on  shore,  and  a  beacon  on  the  enter  end  of  each  pier. 
The  nearest  work  of  defense  is  Fort  Wayne,  110  miles  distant.  The  amount  of  rerenae 
collected  dnring  the  eleven  months  from  July  1, 1879,  to  May  31, 1880,  was  $197,706.11. 

The  value  of  the  imports  during  that  period  was  $46,313,580.  The  valae  of  the  ex> 
ports  during  that  period  was  $:^,  132,^^0.  Twenty-six  hundred  and  sixteen  vessels 
with  an  aggregate  tonnage  of  1,130,021  tons  entered,  and  2,629  vessels  with  an  aggre- 
gate tonnage  of  1,142,756  tons  cleared  during  the  eleven  months. 

Abstracts  of  proposals  and  contracts  and  a  money  statement  are  transmitted  here- 
with. 

Money  statement. 

July  1,  1879,  amount  available $184,917  01 

Amount  appropriated  by  act  approved  June  14,  1880 125,000  00 

$309,917  01 

July  1,  1880,  amount  expended  during  fiscal  year 84, 280  61 

July  1,  1880,  outstanding  liabilities 1,494  84 

85,775  45. 

July  1,  1880,  amount  available 224,141  56 

Amount  (estimated)  required  for  completion  of  existing  project 1, 375, 000  00 

Amounttliat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1882.      400, 000  OO 
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Abilraet  of  propotah  for  eontlrueting  1,000  linear  /t»i,  more  or  Jets,  of  the  nan  brralneater 
at  Cleveland,  Ohio,  reoeittd  and  opened  bg  MoJ,  John  M.  WiUon,  Corpt  of  Engineeri,  at 
r.  S.  Engineer  O0ee,  Clmeland,  Ohio,  at  11  o'cIoeJc  a.  m.  Taetdag,  September  16,  ltj79. 
under  adre}liMtment  of  Augittt  14,  1879, 
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Alislract  o/propoeaU  far  dredging  13,000  enbK  yards,  more  or  few,  of  mai,  ofay,  land,  4^., 
from  the  ehamiel  at  Ihe  entrance  to  Cleveland  Harbor,  Ohio.reeeimd  and  op«ued  6y  Mai. 
John  M.  Wilaon,  Corps  of  Engineer$,  at  U.  S.  Engineer  Offlae,  Clmeland,  Ohio,  at  11 
o'dock  a.  m.,  Taegday,  Harck  2,  liitiv,  under  advertiteiitent  of  January  28,  1880. 
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Abilraet  of  OMlracto  for  breakaaUr  at  Cltvtlaiid,  Ohio,  4^. — Continued. 


Kiuii'  and  realdeuce  or  con- 

Date  of  con- 

Subject  of  contiMt. 

■s 

1 

it 

li 
1 

1 

I, 
H 

P 

1 

Sf 
III 

pLM^MjagfustJ— 

Oct.  M.1S78 
JunBlB,187B 
S«p!.IS.l»7B 
SBpl.M,l»7B 

Tiii.bm,i.or]nii«i- 

y.. 

1 

Doc      1j     13  1B70 

delpbliL  Pl 

1 

Ootober  14,  Wt. 
April  »,1BS0. 

Mrtfriia«id'™t 

'     1 

]  «a 

1 

ClsT^ud.  Ohio. 

WSOl    «5I» 

May  Z7,  IBM. 

1 1  II. 

IMPttOVEMENT  OF  FAIEPOET  HAEBOE,  OHIO. 
HISTOEY  OP  THE  WOBK. 

Graiid  Uiver  riaea  in  the  Dortheasteni  part  of  the  State  of  Ohio,  and, 
flowing  first  north,  then  west,  and  then  north,  after  a  Tery  circnitoos 
conrse,  empties  into  Lake  Erie,  at  a  point  about  midway  between  its 
eastern  and  western  extremities. 


The  attention  of  the  general  government  was  first  called  to  this  har- 
bor by  the  act  of  March  3, 1825,  whei«in  an  appropriation  of  $1,000 
was  made  for  its  improvement. 

The  work  was  placed  in  charge  of  Capt  T.  W.  Maurice,  of  the  Corps 
of  Engineers,  who  made  an  examination  of  the  harbor,  and  submitted  a 
plan  and  estimate  for  its  improvement. 

Captain  Maurice  found  an  extensive  saud-bar  at  the  month  of  the 
river,  extending  east  and  west,  and  having  a  width  of  about  1,300  fvet 
At  times  this  bar  was  dry  and  hard,  and  teams  could  be  driven  across, 
and  ag^in  the  river  freshets  were  able  to  cut  a  channel  6  feet  deep 
through  it.  Captain  Maurice  proposed  fo  construct  parallel  piers,  200 
feet  apart,  out  to  the  depth  of  10  feet  in  the  lake,  the  west  pier  to  be 
longer  than  the  east,  and  to  fiare  to  the  westward ;  and,  by  thus  con- 
tracting the  channel,  to  scour  out  the  bar.  The  estimated  cost  of  the 
work  was  $20,997.81. 

1826. 

The  plan  of  improvement  was  approved,  and  contracts  for  materials 
were  made. 
An  appropriation  of  95,620  was  made  by  the  act  of  May  20, 1826. 
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1827. 

Operations  were  commenced  in  the  spring.  During  the  year  the  east 
pier  was  nearly  completed,  and  a  portion  of  the  west  pier  constructed; 
a  great  improvement  was  alrea<ly  noticed  in  the  channel. 

1828. 

« 

The  east  pier  was  prolonged  180  feet,  and  the  west  pier  390  feet ; 
both  piers  were  raised  where  settlement  had  occurred.  The  channel 
had  deepened  so  as  to  admit  any  vessel  navigating  the  lakes  during  the 
season  of  high- water.  An  appropriation  of  $9,135.11  was  made  by  the 
act  of  May  19,  1828. 

1829. 

It  was  determined  to  prolong  the  piers  out  to  14  feet  water ;  the  west 
pier  was  extended  810  feet,  but  the  superstructure  was  still  unfinished 
on  both  piers.  There  was  a  depth  of  from  7J  to  8^  feet  in  the  channel, 
which  was  then  deemed  sufficient  for  the  largest  vessels  on  the  lake. 

1830. 

An  appropriation  of  $5,563.18  was  made  by  the  act  of  April  23, 1830. 
From  the  failure  to  obtain  an  appropriation  in  1829,  the  piers  in  their 
unfinished  state  were  damaged  considerably ;  they  were  repaired  and 
prolonged. 

1831. 

An  appropriation  of  $5,680  was  made  by  the  act  of  March  2, 1831, 
and  was  applied  to  raising  the  piers  where  settlement  had  occurred  and 
prolonging  them ;  at  the  close  of  the  season  they  extended  1,440  linear 
feet  into  the  lake,  their  outer  etid^g  resting  in  12  feet  water. 

1832. 

Major  Maurice,  who,  up  to  this  year,  had  been  in  charge  of  the  har- 
bor, died  suddenly  March  5,  and  the  work  was  placed  under  the  charge 
of  Mr.  J.  D.  Selden,  as  agent  for  the  Engineer  Department.  An  appro- 
priation of  $2,600  was  made  by  the  act  of  July  3,  1832,  and  was  applied 
to  filling  the  piers  with  stone  and  strengthening  them. 

1833. 

By  direction  of  the  Chief  of  Engineers,  an  examination  of  the  harbor 
was  made  in  the  summer  of  1833  by  Col.  J.  G.  Totten,  of  the  Corps  of 
Engineers,  who  reported  as  follows : 

The  works  at  the  nioutli  of  this  river  are  two  piers,  separated  about  200  feet,  and 
running  a  nearly  north  course  about  600  feet  beyond  the  original  shore  into  the  lake; 
at  this  distance  the  eastern  pier  terminates,  but  the  western  turns  a  little  to  the  west- 
ward, and  proceeds  150  feet  f  artlier.  Within  the  original  line  of  the  shore  the  wefltem 
pier  continues  first  Houtb  about  :;^00  feet,  an<l  then  southwest  308  feet  to  the  left  bank 
of  the  river.  The  eawteni  pi(^r  runs  within  the  same  line  a  nearly  south  course  for 
about  4U0  feet,  where  it  joins  the  private  wharves.  During  the  summer,  before  work 
was  commenced,  the  nuMith  of  the  riv(  r  was  often  entirely  close*!,  while  now  there  is 
a  straight  and  free  channel  of  at  least  12  feet  in  depth. 

The  agent  in  charge  reported  that  the  pieis  should  be  strengthened 
by  a  riprap  of  brusli  and  stone  on  each  side,  and  for  this  pnrpose  and 
for  necessary  repairs  he  asked  for  $18,350. 
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1834. 

All  appropriation  of  $10,000  was  mado  by  the  act  of  June  23,  1834. 
Operations  during  the  season  were  confined  to  refilling  with  stone 
such  portions  of  the  pier  as  had  settled. 

1835. 

Lieut.  T.  8.  Brown,  of  the  Corps  of  Engineers,  was  assigned  to  the 
charge  of  the  harbor  this  year. 

The  accretion  of  sand  around  the  west  pier  rendered  its  extension 
necessary,  and  it  wiis  prolonged  300  feet.  A  beacon  light  was  erected 
on  the  east  pier. 

1836. 

An  appropriation  of  $6,000  was  made  by  the  act  of  July  7, 1836. 

Lieutenant  Brown  was  relieved  by  Capt.  Henry  Smith,  of  the  United 
States  Army.  The  piers  had  been  seriously  damaged  during  the  winter 
of  1835-'36,  a  large  amount  of  stone  having  been  washed  out  of  the 
cribs.  Operations  during  the  year  were  confined  to  the  necessary 
repairs. 

1837. 

Operations  during  this  season  were  confined  to  rebuilding  and  repair- 
ing damages  sustained  from  storms  of  preceding  years;  securing  the 
works,  as  far  as  possible,  from  similar  disasters ;  preparing  for  a  perma- 
nent superstructure  to  rest  upon  existing  foundations ;  and  riprapping 
with  brush  and  stone  the  inner  portions  of  the  piers  where  there  was  a 
tendency  to  undermine. 

1838. 

An  appropriation  of  $10,000  wa«  made  by  the  act  of  July  7, 183S. 
Operations  were  similar  to  those  of  the  preceding  year,  and  consisted  in 
the  repairs  of  damage  done  in  the  winter  of  1836,  and  the  further  rip- 
nipping  of  the  channel  sides  of  the  piers  to  prevent  undermining. 

The  west  beach  had  rapidly  advanced  and  the  sand  was  being  driven 
around  the  outer  end  of  the  west  pier.  The  prolongation  of  the  west 
pier  300  feet  was  recommended,  and  an  estimate  of  $38,874.66  was  sub- 
mitted for  this  and  the  permanent  superstructure. 

1839. 

Xo  appropriation  was  made  this  year. 

The  west  pier  now  extended  555  feet  beyond  the  shore  line  and  the 
oast  pier  ij3o  feet ;  since  1826,  the  shore  line  had  advanced  1,180  feet  on 
the  west  side  and  440  feet  on.  the  east  side ;  the  depth  in  the  channel 
was  not  less  than  11  feet,  the  piers  being  about  200  feet  apart ;  any 
vessel  navigating  the  lakes  could  enter  at  any  time  without  danger.  A 
sand  shoal  had  formed  in  advance  of  the  piers,  upon  which  there  was 
only  8  feet  water,  but  there  was  a  channel  on  each  side  of  it,  between 
it  and  the  heads  of  the  piers,  with  a  depth  of  10  feet  on  the  west  side 
and  12  feet  on  the  east. 

No  further  appropriation  was  made  nor  work  done  until  1844. 

1844, 1845. 

An  appropriation  of  $10,000  was  made  by  the  act  of  June  11, 1844, 
and  the  work  placed  in  charge  of  Capt.  A.  Canfield,  of  the  Corps  of 
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Topographical  Engineers.  The  piers  were  found  to  be  in  a  dilapidated 
condition,  but  there  was  still  a  depth  of  12  feet  in  the  channel,  although 
a  bar  was  forming  around  the  end  of  the  west  pier.  The  east  pier  was 
entirely  rebuilt  from  the  water  level  up,  for  a  length  of  643  feet,  and 
436  feet  of  the  west  pier  was  thoroughly  repaireil  and  strengthened.  It 
was  recommended  that  the  west  pier  should  be  extended  oat  to  the 
depth  of  14  feet  to  prevent  the  bar  from  getting  across  the  channel  and 
to  thoroughly  repair  the  reuiJiinder  of  the  pier  for  a  length  of  1,225  feet. 
An  estimate  of  $21,233.80  was  submitted  for  this  purpose,  but  no  further 
appropriation  was  made  until  1852. 

1852. 

An  appropriation  of  $10,000  was  made  by  the  act  of  August  30,  1852- 
The  piers  were  found  to  be  in  a  dilapidated  condition,  and  operations 
were  commenced  for  their  repair. 

1853. 

A  complete  survey  was  made  of  the  harbor,  which  showed  a  depth  of 
from  12  to  14  feet  in  the  channel,  but  a  sand-bar  was  gradually  creeping 
around  the  end  of  the  west  pier. 

The  piers  were  rebuilt  for  a  length  of  1,250  linear  feet-,  280  feet  of 
which  was  constructed  from  a  depth  of  from  3  to  7  feet  below  the  sur- 
face of  the  water ;  290  linear  feet  was  faced  up  and  thoroughly  repaired. 

Capt.  n.  Stansbury,  of  the  Corps  of  Topographical  Engineers,  was 
assigned  to  the  charge  of  the  harbor  in  April,  1853. 

1854,  1855,  1850. 

No  work  was  done  during  these  years,  there  being  no  funds  available. 
Captain  Stansbury  submitte<l  an  estimate  of  $15,004.56  for  prolonging 
the  east  pier. 

1857. 

Lieut.  Col.  J.  D.  Graham,  of  the  T<»pographical  Engineers,  recom- 
mended this  year  that  the  east  pier  should  be  extended  416  feet,  and 
that  the  west  pier  should  be  prolonged  320  feet  parallel  to  the  east,  com- 
mencing at  a  point  just  beyond  where  the  west  pier  began  to  flare.  This 
j)lan  had  been  previously  suggested  by  the  local  agent,  Mr.  J.  A.  Potter 
(now  brevet  brigadier-general.  United  States  Army,  retired). 

The  estimated  cost  of  this  work  w«ns  $41,498.94.  No  further  appro- 
pnation  was  made  nor  work  done  until  1864. 

1864. 

In  1864  Col.  T.  J.  Cram,  of  the  Corps  of  Engineers,  by  direction  of  the 
Chief  of  Engineers,  made  an  examination  of  the  harbor.  He  reported 
the  i)iers  to  be  breached  and  to  be  in  a  most  dilapidated  condition,  and 
the  channel  between  them  to  be  i)artially  filled  with  sand.  The  outer 
bar  had  shoaled  to  such  an  extent  that  there  was  only  5  or  6  feet  of 
water  upon  it,  and  the  harbor,  as  far  as  the  commerce  of  the  lakes  was 
concerned,  was  absolutely  destroyed.  He  recommended  that  the  piers 
should  be  thoroughly  repaired  and  the  channel  dredged,  at  an  estimated 
cost  of  $56,726.  Colonel  Cram  objected  to  the  flaring  part  of  the  west 
pier,  and  recommended  that  instead  of  rebuilding  it  new  work  should 
be  constnicted  parallel  to  the  east  pier. 
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« 

1865. 

Geiieml  Cmin  was  directed  to  cominen(*.e  the  necessary  I'opairs  of  the 
piers,  and  an  allotment  of  $24,453.24  for  this  purpose  was  made  from 
the  general  appropriation  of  June  28,  1864.  During  the  season  the  re- 
pair of  both  piers  was  pushed  vigorously  and  a  great  deal  aecomplished. 
The  recommendation  in  reference  to  the  plan  of  the  west  pier  was  not 
approved,  and  the  Chief  of  Engineers  ordered  that  it  should  be  rebuilt 
upon  its  old  line.  General  Cram  then  recommended  that  the  east  pier 
should  be  prolonged  in  a  direction  parallel  to  the  west  pier,  so  as  to  con- 
tract the  channel  through  the  bar  and  scour  it  out.  The  estimated 
cost  of  this  plan  was  $24,072. 

1866. 

An  appropriation  of  $24,072  was  made  by  the  act  of  June  23,  1866. 
The  repairs  of  the  piers  were  pushed  forward  and  at  the  close  of  the 
season  both  piers  were  in  comparatively  good  order. 

1867. 

An  appropriation  of  $60,000  was  made  by  the  a(*t  of  ^larch  2,  1867. 

In  January  General  Cram  made  an  elaborate  survey  of  the  channel 
at  the  entrance  to  the  river,  canying  it  out  to  a  depth  of  15  feet  in  the 
lake.  This  survey  showed  that  the  repairs  ma<le  in  1865  and  1866  had 
already  greatly  benefited  the  channel.  General  Cram  adhered  to  his 
original  project  of  1865,  and  recommended  that  the  east  pier  should  turn 
towards  the  west  and  run  parallel  to  the  west  pier.  While  he  preferred 
that  both  piers  should  have  continued  on  straight  lines  and  parallel 
from  their  commencement,  still,  as  long  as  the  west  one  had  flared  to 
the  west,  he  thought  the  east  one  should  run  parallel  to  it. 

General  Cram's  plan  was  not  approved,  and  he  was  directed  to  pro- 
long the  east  pier  upon  its  present  line.  Work  was  at  once  commenced ; 
270  feet  of  cribwork  was  constructed  and  120  feet  sunk  on  the  line  of  the 
pier.     Kepairs  were  made  to  both  piers. 

1868. 

General  Cram  was  relieve<l  on  May  28  by  Maj.  W.  McFarland,  of  the 
Corps  of  Engineers.  During  the  year  the  east  pier  was  extended  180 
feet,  and  the  superstructure  completed.  As  the  cribs  had  settled  the 
outer  end  was  riprapped. 

1869. 

A  survey  made  in  May,  1860,  showed  that  the  prolongation  of  the 
east  pier  had  driven  tke  bar  fiirther  out  into  the  lake,  and  that  the 
depth  upon  it  had  increased  over  2  feet. 

1870. 

An  examination  of  the  harbor  this  year  showed  the  piers  to  be  in  good 
condition,  and  that  there  was  a  channel  between  them  and  through  the 
outer  bfir  with  a  depth  of  12  feet. 

1871. 

Some  minor  repairs  were  made  to  the  piers  this  season.  Major  McFar- 
land was  relieved  in  April  by  Capt.  and  Bvt.  Lieut.  Col.  Gteo.  L.  Gilles- 
pie, of  the  Corps  of  Engineers. 
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added  to  each  pier :  the  effect  thus  far  was  to  cat  a  channel  4  feet  deep 
through  a  dry  saud-bar  at  the  mouth,  with  a  gradual  increase  of  depth 
as  far  as  the  piers  extended.  It  was  anticipated  that  the  spring  fresh- 
ets would  assist  materially  in  deepening  the  channeL 

1828. 

An  appropriation  of  $2,400  was  made  by  the  act  of  May  19,  1828. 
Operations  during  the  year  were  confined  to  raising,  planking,  and  com- 
pleting the  piers  built  in  1827  ;  the  sand  which  originally  covered  the 
rock  and  gravel  had  been  removed  by  the  current,  but  there  still  re- 
mained a  gravel-bar,  which  would  probably  require  excavation.  An  esti- 
mate of  $6,940.25  was  submitted  for  continuing  the  improvement 

1829. 

An  appropriation  of  $0,940.25  was  made  by  the  act  of  March  3, 1829 ; 
the  piers  were  this  year  extended  into  deeper  water  and  the  removal  of 
the  gravel-bar  reported  in  1828  was  commenced. 

1830. 

The  work  of  dredging  the  gravel-bar  was  continued  this  season  with 
considerable  success ;  a  sand-bar  commenced  forming  at  the  outer  end 
of  the  piers  and  their  prolongation  was  recommended,  and  an  estimate 
of  $7,013.06  was  submitted  for  this  purpose. 

1831. 

An  ai)propriation  of  $7,015  was  made  by  the  act  of  March  2, 1831. 
During  this  season  both  piers  were  extended  to  their  full  extent  across 
the  outer  bar,  each  being  prolonged  150  feet  and  completed  in  a  satis- 
factory manner.  The  dredging  progressed  well  and  the  removal  of  a 
stratum  of  rock,  which  had  been  reached,  was  recommended. 

1832. 

An  appropriation  of  $3,800  was  made  by  the  act  of  July  3, 1832. 

Operations  were  commenced  in  the  fall  upon  the  ledge  of  rock  across 
the  channel;  this  ledge  was  about  200  feet  long,  and  presented  a  depth 
of  only  6i  feet  upon  it. 

Major  Maurice  died  suddenly  in  March,  1832,  and  the  work  was  placed 
in  charge  of  Mr.  J.  1).  Selden,  as  agent  for  the  Engineer  Department. 

1833. 

An  a4)propriation  of  $3,400  was  made  by  the  act  of  March  2,  1833. 
Oi)erations  were  continued  during  the  season,  excavating  the  rock  from 
the  channel, 
unfortunately  the  bed  of  rock  encountered  set  limits  to  the  effect  of 

By  direction  of  the  Chief  of  Engineers,  an  insi)ection  of  the  harbor 
was  made  in  the  summer  of  183;5,  by  ('ol.  J.  G.  Totten,  of  the  Corps  of 
Engineers,  ('olonel  Totten  reported  that  the  piers  were  about  1,250 feet 
long,  running  nearly  north  into  the  lake,  the  channel  between  them  vary- 
ing from  100  to  145  ft^et ;  the  effect  of  the  works  had  been  to  scour  out 
a  channel  and  keep  it  oi)en  through  what  was  formerly  a  dry  sand-bar; 
the  current;  he  reported  that  there  was  a  depth  of  only  7  feet  upon  the 
rock,  and  recommended  that  the  channel  should  be  deepened  to  10  fee^ 
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and  that  both  piers  should  be  strengthened  and  extended  150  feet  further 
into  the  lake. 

1834. 

An  appropriation  of  $5,000  was.  made  by  the  act  of  June  28, 1834. 
Operations  were  confined  during  the  season  to  deepening  the  channel 
between  the  piers ;  13,000  tons  of  stone  and  gravel  were  removed  and  a 
depth  of  9  foet  obtained. 

1835,  1836. 

Lieut.  T.  S.  Brown,  of  the  Corps  of  Engineers,  was  assigned  to  the 
charge  of  the  harbor  in  1835.  An  appropriation  of  $7,591  was  made  by 
the  act  of  March  3,  1835,  and  was  applied  to  prolonging  the  piers  and 
excavating  the  rock ;  the  west  pier  was  extended  204  feet,  carrying  it 
oat  to  a  depth  of  12  feet  water.  Great  difficulty  had  been  experieneed 
in  removing  the  rock  by  the  chiseling  process  used,  but  by  the  close  of 
1836  a  channel  had  been  opened  215  feet  long  and  50  feet  wide,  with  a 
full  depth  of  9  feet,  and  the  greater  part  of  the  rock  laid  bare,  by  remov- 
ing a  large  quantity  of  sand  and  gravel.  A  beacon  light  was  erected 
in  1836. 

Lieutenant  Brown  was  relieved  by  Capt.  H.  Smith,  of  the  Sixth  In- 
fantry, United  States  Army,  in  1836.  Captain  Smith  submitted  an  es- 
timate of  $29,919.44  for  raising  the  piers,  filling  them  with  stone,  ex- 
cavating rock  from  the  channel,  and  enlarging  the  inner  harbor. 

1837. 

An  appropriation  of  $8,000  was  made  by  the  act  of  March  3, 1837. 
The  superstructure  upon  the  portion  of  the  west  pier  built  in  1836  was 
completed,  and  the  widening  and  deepening  of  the  channel  by  blasting 
was  continued.  The  effect  of  the  blasting  was  far  superior  to  that  of 
the  eliisel  heretofore  used. 

1838. 

An  appropriation  of  $8,000  was  made  by  the  act  of  July  7, 1838.  Op- 
erations were  continued  during  the  season  excavating  rock  from  be- 
tween the  piers  and  repairing  the  piers.  Three  thousand  eight  hundred 
cubic  feet  of  rock  and  600  cubic  yards  of  sand  and  gravel  were  removed 
from  the  channel ;  152  linear  feet  of  old  crib- work,  badly  located,  was 
removed  and  properly  rebuilt ;  550  feet  of  the  outer  part  of  the  east  pier 
and  200  feet  of  the  west  pier  were  raised  from  2  to  4  feet  and  filled  with 
stone. 

1839. 

Operations  were  confined  during  the  season  to  excavating  rock  from 
between  the  piers.  At  this  date  the  west  pier  projected  730  feet  and  the 
east  pier  660  feet  into  the  lake.  The  beach  had  advanced  since  1827 
607  feet  on  the  west  side  and  455  feet  on  the  east.  At  the  beacon  light 
the  piers  were  102  feet  apart,  and  then  they  diverged ;  at  the  line  of  the 
beach  they  were  138  feet  apart.  A  sand-bar  had  formed  about  150  feet 
beyond  the  end  of  the  west  pier,  having  a  depth  of  only  8  feet  water 
upon  it;  between  it  and  the  piers  there  was  a  depth  of  lOJ  feet;  inside 
the  pier-heads  and  between  the  piers  there  was  a  depth  of  from  11  to  12 
feet,  except  through  the  rocky  ledge,  where  therewas  only  9^  feet.  • 
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1840,  1841, 1842, 1843. 

The  harbor  during  these  years  wsls  in  charge  of  Capt.  W.  G.  Williams, 
of  the  Corps  of  Topographical  Engineers,  but  no  work  was  done  for 
want  of  funds. 

1844,  1845. 

An  appropiiation  of  $5,000  was  made  by  the  act  of  June  1, 1844.  The 
work  was  placed  in  charge  of  Capt.  A.  Canfield,  of  the  Corps  of  ToiK)- 
graphical  Engineers,  who  at  once  made  an  examination  of  the  harbor. 

The  piers  were  found  to  be  in  a  dilapidated  condition.  The  east  pier 
was  1,239  feet  long  and  the  west  pier  1,478  feet  long.  Bepairs  were 
promptly  commenced,  and  by  the  close  of  the  season  of  1845  939  feet  of 
the  east  pier  was  rebuilt  from  the  water's  edge,  and  300  feet  repsdred ; 
524  feet  of  the  we^t  pier  was  rebuilt  from  the  water's  edge;  200  feet  of 
the  outer  portion  was  in  tolerably  good  condition,  but  the  remainder 
was  much  dilapidated  and  required  entire  renewal. 

Seven  hundred  and  fifty  linear  feet  of  sand  fence  was  constructed  to 
prevent  the  sand  from  being  driven  into  the  channel. 

An  estimate  of  $37,193.87  was  submitted  for  rebuilding  old  piers,  ex- 
tending them  out  to  14  feet  water,  and  dredging  the  channel  between 
them. 

No  further  appropriation  was  made  until  1852,  and  in  the  mean  time 
the  piers  were  rapidly  falling  into  decay  and  the  channel  shoaling. 

1852. 

An  appropriation  of  $10,000  was  made  by  the  act  of  August  30, 1852. 

An  examination  of  the  harbor  was  made  in  October,  and  the  piers 
were  found  to  be  in  very  bad  condition ;  efforts  were  made  to  commence 
work  that  autumn,  but  stormy  weather  prevented. 

1853. 

In  April,  1853,  Capt.  H.  Stansbury,  of  the  Corps  of  Topographical 
Engineers,  was  assigned  to  the  charge  of  the  work. 

The  piers  were  found  to  be  quite  dilapidated ;  there  was  a  large  breach 
in  the  east  pier,  and  the  outer  portion  of  the  west  pier  was  entirelv 
carried  away. 

During  the  season  670  linear  feet  of  pier  was  constructed,  490  feet  of 
which  was  rebuilt  upon  the  old  work  irom  a  depth  of  from  5  to  8  feet 
under  water ;  200  feet  additional  was  thoroughly  repaired. 

A  survey  was  make  and  a  chart  prepared,  which  showed  that  the 
channel  had  shoaled  considerably  at  the  outer  end  of  the  piers :  an  esti- 
mate was  submitted  for  completing  the  repairs  of  the  piers  and  extend- 
ing them  still  further  into  the  lake,  so  as  to  overcome  the  outer  bar.  No 
further  appropriation  was  made  until  1866. 

1857. 

Lieut.  Col.  J.  D.  Graham,  of  the  Topographical  Engineers,  recom- 
mended the  prolongation  or  the  west  pier  416  feet  and  the  east  pier 
288  feet,  and  the  dredging  of  the  channel  between  them ;  he  submitted 
an  estimate  of  $38,013.56  for  this  puriiose. 
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1865. 

A  survey  of  the  harbor  was  made  under  the  direction  of  Col.  W,  F. 
Kaynolds,  of  the  Corps  of  Engineers,  in  1865 ;  the  piers  were  found  to 
be  in  a  very  bad  condition,  and  there  was  a  depth  of  only  about  7J  feet 
water  at  the  entrance. 

1866. 

An  appropriation  of  $24,708.82  was  made  by  the  act  of  June  23, 1866, 
and  the  work  was  ]>laced  in  cluirge  of  Col.  and  Bvt.  Mjy.  Gen  T.  J.  Cram, 
of  the  Corps  of  Engineers. 

General  Cram  immediately  caused  a  careful  examination  to  be  made 
of  the  harbor,  and  on  August  25  submitted  a  report  with  a  plan  and 
estimate  for  its  improvement. 

In  reference  to  the  east  pier  he  stated  that — 

The  superstructure  for  565  feet  from  the  inner  extremity  of  the  pier  out  to  the  angle 
near  the  light-house,  and  from  the  angle  out,  one  ciib  and  part  of  another  for  66  ^t 
are  gone,  so  that  much  repairing  will  be  required. 

'Sl'He  recommended  that  the  following  portion  of  this  pier  should  be 
abandoned.  In  reference  to  the  west  pier  he  stated  that  340  feet  of  the 
inner  portion  and  the  whole  190  feet  of  the  outer,  or  flaring  part,  needed 
extensive  repairs,  but  that  even  after  these  rei)airs  were  made  there 
would  be  only  7 J  feet  water  in  the  channel ;  he  recommended  that  the 
l>iers  should  at  once  be  put  in  order,  and  after  this  was  done  the  remainder 
of  the  appropriation  should  be  applied  to  dredging  the  channel.  Gen- 
eral Cram  concluded  his  report  with  an  earnest  recommendation  that  the 
flaring  parts  of  both  piers  should  be  abandoned,  that  the  west  pier  should 
be  prolonged  338  feet  to  the  12-fcet  curve  in  the  lake  upon  the  line  of  the 
inner  portion,  and  that  the  east  pier  should  be  extended  parallel  to  the 
west,  450  feet  into  the  lake;  he  recommended  that  the  channel  between 
the  piers  should  not  be  made  wider  than  104  feet,  as  he  did  not  deem  the 
current  in  the  river  sufficient  to  maintain  a  wider  channel.  The  esti- 
mated cost  of  these  suggested  improvements  was  $57,710.28. 

The  recommendation  for  repairing  the  piers  was  approyed  and  con- 
tracts made  for  materials  in  October,  1866. 

1867. 

An  appropriation  of  $54,000  was  made  by  the  act  of  March,  2, 1867. 
Both  piers  were  thoroughly  repaired  during  the  year.  A  complete  sur- 
rey was  made  of  the  harbor  with  borings  down  to  the  rock,  and  Gen- 
eral Cram  recommended  that  the  channel  between  the  old  piers  should 
be  12  feet  deep,  but  only  60  feet  wide,  for  fear  of  undermining  the  crib- 
work,  but  as  the  new  extension  of  the  piers  would  rest  on  rock,  the 
channel  could  be  12  feet  deep  the  entire  width  between  them. 

The  plan  adopted  under  the  appropriation  of  1867  was  to  abandon  the 
flaring  portion  of  the  east  pier,  to  extend  that  pier  on  the  line  of  its  inner 
portion  out  to  a  depth  of  12  feet  in  the  lake,  to  prolong  the  west  pier 
from  the  outer  end  of  the  flare,  parallel  to  the  east  pier,  and  to  deepen 
the  channel  to  12  feet. 

1868. 

General  Cram  was  relieved  by  Maj.  W.  McFarland,  of  the  Corps  of 
Engineers,  in  April,  1868.  Operations  were  commenced  upon  the  exten- 
sion of  the  piers  early  in  the  spring,  and  by  the  close  of  the  season  the 
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east  pier  had  been  prolonged  360  feet  and  the  west  pier  240  feet,  and  the 
project,  as  far  as  extension  of  piers  was  concerned,  was  completed. 

During  the  winter  the  piers  settled  somewhat  irregularly,  from  2 
inches  to  2  feet. 

1869. 

Contracts  were  made  in  June  for  deepening  the  channel  at  30  cents  per 
cubic  yard  for  the  removal  of  sand,  and  $1.20  per  cubic  yard  for  the 
removal  of  rock. 

Operations  were  commenced  in  August  and  continued  with  consider- 
able success  until  the  close  of  the  season ;  it  was  found  necessary  to 
resort  to  drilling  and  blasting  in  order  to  remove  the  rock. 

1870. 

Operations  were  resumed  early  in  the  spring  deepening  the  channel, 
and  by  the  last  of  June  a  cut,  60  feet  wide,  1,000  feet  long,  and  12  feet 
deep  at  low-water,  w^s  completed,  by  removing  the  rock  from  1  to  4  feet 
in  depth.  There  were  no  funds  available  at  the  close  of  the  fiscal  year, 
and  Major  McFarland  recommended  that  the  channel  through  the  roek 
should  be  widened  so  as  to  allow  vessels  to  pass  each  other,  and  asked 
for  $15,000  for  this  puri)oso. 

1871. 

An  appropriation  of  $15,000  was  made  by  the  act  of  March,  1871. 
Major  McFarland  was  relieved  by  Capt.  and  Bvt.  Lieut.  Col.  G.  L.  Gil- 
lespie in  April,  1871. 

Proposals  were  invited  in  May  for  widening  the  channel  by  removing 
7,000  cubic  yards  of  rock  and  the  work  was  awarded  at  the  rate  of 
$2.25  per  cubic  yard. 

Operations  were  commenced  in  July,  and  were  satisfactorily  prose- 
cuted during  the  season ;  the  channel  through  the  rock  was  widened  30 
feet  and  deepened  to  13  feet  by  removing  4,505  cubic  yards  of  solid  rock 
and  3,436  cubic  yards  of  loose  rock  and  samd.  • 

1872. 

An  appropriation  of  $15,000  was  made  by  the  act  of  June  10,  1872^ 
and  it  was  determined  to  increase  the  depth  between  the  piers  to  14  feet. 
A  contract  was  made  at  $2.73  per  cubic  yard  for  removing  solid  rock, 
and  35  cents  for  loose  rock,  sand,  gravel,  &c. ;  under  this  contract  9,306 
yards  of  rock  and  4,212  yards  of  sand  were  removed ;  a  large  amount  of 
blasted  rock  remained  in  the  channel  which  could  not  be  removed  for 
want  of  funds. 

1873. 

An  appropriation  of  $16,000  was  made  by  the  act  of  March  3,  1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut.  Col.  F.  Har- 
wood,  of  the  Corps  of  Engineers,  in  April,  1873. 

A  contract  was  made  in  June  for  removing  solid  rock  at  $2  per  yard, 
loose  rock  at  50  cents  per  yard,  and  sand  at  35  cents  per  yard.  Colonel 
'Harwood  in  his  annual  report  for  June  30  recommended  the  extension 
of  the  west  pier  500  feet,  the  thorough  repair  of  the  old  piers,  and  the 
completion  of  the  channel  to  a  depth  of  14  feet;  he  asked  for  $80,000  for 
this  purpose. 

Operations  were  commenced  in  July  deepening  the  channel  and  were 
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continued  tliroughout  the  year,  drilling  and  blasting  being  done  from 
the  iceduiing  the  winter.  A  channel  120  feet  wide  was  opened  through 
the  outer  bar. 

1874. 

Dredging  was  resumed  early  in  the  spring,  and  by  the  last  of  June  a 
i^ontinuous  channel  (JO  feet  wide  and  14  feet  deep  was  completed  from 
the  harbor  outward  to  the  flare  of  the  west  pier,  and  120  feet  wide  from 
thence  to  deep  water  in  the  lake.  Although  the  outer  bar  was  dredged 
to  14  feet  in  the  fall  of  1873,  it  shoaled  again  to  8  feet  during  the  winter, 
and  it  was  necessary  to  again  dredge  it  in  the  spring  of  1874.  Colonel 
llarwood  was  relieved  June  30  by  Lieut.  Col.  and  Bvt.  Col.  C.  E.  Blunt, 
of  the  Corps  of  Engineers.  An  appropriation  of  $35,000  was  made  by 
the  act  of  June  23,  1S74. 

Contracts  were  made  in  August  for  extending  the  west  pier  'SCO  feet, 
constructing  a  catch-sand  fence  and  dredging  a  channel  through  the 
outer  bar.  A  catch-sand  fence,  400  feet  long  was  built  just  west  of  and 
parallel  to  the  west  pier  to  prevent  the  sand  from  blowing  into  the  chan- 
nel.   Considenible  repass  were  made  to  both  piers. 

1875. 

Work  was  resumed  early  in  the  spring  j  the  west  pier  was  prolonged 
3«M)  feet,  and  a  channel  120  feet  wide  and  14  feet  deep  was  opened 
thi-ough  the  outer  bar  by  removing  10,873  cubic  yiu*ds  of  sand.  An 
appropriation  of  $2.'),(M)0  was  made  b}'  the  act  of  March  3,  1875.  Minor 
repairs  were  ukmIc  to  the  west  pier  where  necessary.  A  contract  was 
made  for  wi<lening  an<l  deepening  the  channel  between  the  piers  at  $1.80 
l»er  cubic;  yard  for  solid  rock,  and  50  cents  per  yard  for  loose  rock,  sand, 


and  gravel. 


1876. 


Tlie  work  of  drilling  and  blasting  rock  in  the  channel  was  canied  on 
in  February  and  March,  and  dredging  was  commenced  in  April;  by  the 
last  of  June  0,410  cubic  yards  of  rock  and  8,01)1  cubic  yards  of  sfind,  &c., 
had  been  removed,  and  a  channel  100  feet  wide  and  14  feet  deep  secured. 

In  October  a  severe  gah*  s(M'iously  damaged  the  west  pier  and  again 
jnled  up  the  sand  on  the  outer  bar,  so  as  to  i)revent  the  entrance  of  large 
vessels ;  the  pier  was  imme<liately  rci>aired  by  hired  labor  and  the  ehan- 
n«»l  again  dredged  througli  the  outer  bar.  An  appropriation  of  85,000 
was  made  by  the  act  of  August  14,  1870. 

1877. 

During  this  season  the  outer  end  of  the  east  pier  was  rebuilt  and  a 
breach  ch>sed  in  th<»  shore  en<l  of  the  west  pier;  the  west  pier  was  pro- 
longed 40  feet  by  one  crib  and  superstructure  24  feet  wide  sunk  in  water 
17  feet  deej). 

1878. 

Colonel  Blunt  was  relieved  by  Maj.  W.  McFarland,  of  the  Corps  of 
Engineers,  on  January  1,  1878.  An  appropriation  of  $12,000  was  made 
by  the  act  of  June  18,  1878. 

Extensive  rei)airs  were  made  to  the  piers  in  September  and  October; 
a  breach  40  feet  wiih^  in  the  west  pier  was  closed  and  minor  repairs 
made  to  various  ])arts  of  that  pier;  170  leet  of  the  east  ])ier  was  thor- 
oughly repairecl. 

130  E 
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The  bar  at  the  entrance  a^ain  ^ave  trouble,  and  the  cbamiel  was 
dredged  by  the  Pennsylvania  Raihoad  ('oni])any  at  their  own  expense. 
A  eoutract  was  made  in  Octob(^r  for  prolon^in^i:  the  west  pier  200  feet. 
31a jor  McFarland  was  relieved  on  Deeemlx^r  L*8  by  Maj.  and  Bvt.  Col. 
John  ]M.  Wilson,  ('ori>s  of  Enpneers. 

OPERATIONS  IN   1870,  PREVIOUS   TO   JULY   1. 

An  ai)i)ropriation  of  80,000  was  made  by  the  act  of  March  3,  1879. 

Ojjerations  were  resumed  (^arly  in  the  sprhi^  under  the  contract  of 
October,  1S70,  and  by  th(»  last  of  June  80  linear  feet  of  crib  work  had 
been  sunk  on  the  ])r()lon^ation  of  the  cast  pier.  The  bar  at  the  entrance 
having  a<?ain  shoaled,  the  work  of  dredging  the  channel  through  it  wa« 
commenced  about  the  middle  of  June,  and  by  the  end  of  that  month 
1,G00  cubi(5  yards  of  sand  liad  been  removed  and  a  cut  40  feet  wide  and 
17  feet  deep  completed. 

OPERATIONS   1)1  RlN(i    THE    PRESENT   FISCAL   YEAR. 

The  opening  of  the  iiscal  year  found  operations  in  progress  prolong- 
ing the  east  i)icr  and  dredging  the  channel  at  the  entrance.  Work  was 
continued  upon  the  extension  of  the  east  pier  until  the  last  of  August, 
by  which  tinu*  120  feet  of  crib  work  had  been  sunk  and  202  linear  feet  of 
superstructure  c()m]deted  to  a  height  of  8  feet  above  the  surface  of  the 
water. 

In  the  construction  of  the  202  feet  of  pier  built  in  1879  the  following 
materials  were  used : 

138,  fiOO  Icet,  board  measure,  hemlock  timber. 
81,9i'?0  feet,  board  measure,  ]»iiie  timber. 
1>,  853  feet,  boanl  measure,  piue  ]>la«k. 
1,  377  i>oun<ls  screw  bolts. 
20, 210  pounds  drift  bolts. 
2, 511  ]M>uiid8  spike. 
520  cords  of  stoue. 

Extensive  repairs  were  made  to  the  west  pier  near  it«  connection  with 
the  shore  in  July  and  August.  Some  timber  had  been  carried  away 
under  water,  and  it  was  necessary  to  idace  some  small  cribs  inside  the 
old  work  and  to  thoroughly  sheathe  a  portion  of  the  pier  with  old  plank. 
Minor  rei>airs  w(Te  made  to  both  piers  at  vari(ms  pla(»es  where  neces- 
sary. 

ENTllANCK    TO    THE    HAKBOR. 

An  examination  of  the  bar  at  tlie  entrance  to  the  harbor  was  made  in 
May,  1S71),  and  it  was  found  to  be  shoaling.  Tlie  work  of  dredging  was 
commenced  in  June  and  continuetl  until  the  hist  of  July,  by  which  time 
a  channel  liM)  feet  \\UU\  with  a  de])th  of  17  feet,  was  com ])leted  by  re- 
moving ,*),74()  cubic  yards  of  saiitl ;  2,1  10  cubic  yards  were  removed  after 
July  1.  In  August  a  shoal  was  noticed  betwc^en  the  ])iers  near  their 
inner  ends,  aiid  the  chaimel  was  deepencil  at  that  place  to  14J  feet,  by 
removing  TiiK)  cubic  yards  of  mud.  sand,  and  gi'avel,  and  one  large  rock, 
ui)on  which  there  was  a  dcjjth  of  only  \2\  fiH't. 

The  heavy  gales  in  OctolxM*  and  NovendxT  again  tilled  the  chsinnel 
through  the  onti^r  bar.  A  survey  was  mad(*  in  Xovember  and  a  chart 
l)rei)ared  which  develoi)ed  the  following  facts: 

There  was  a  bar  about  2.")()  feet  wide  outside  the  piers  and  across  the 
^.haniiel,  ui)on  which  there  was  a  least  depth  of  10  feet  at  low-water; 
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this  bar  was  about  150  feet  from  the  outer  end  of  the  piers,  and  after 
en)sshi^  it  15  feet  water  was  found;  the  shoalest  part  of  the  biir  cov- 
ered the  west  half  of  the  entrance,  and  the  depth  then  increased  to  13 
feet  on  the  prolongation  of  tht»  line  of  the  east  pier ;  after  entering  the 
cliannel  between  the  piers  a  depth  of  from  14i  to  10  feet  could  be  carried 
ui>  into  the  river. 

Hy  authority  of  the  Chief  of  Enp^ineers  a  dredge,  with  tug  and  two 
scows,  was  employed  in  March,  1S8<>,  at  the  rate  of  j?7.5()  per  hour  when 
working  and  notliing  when  idle  from  stress  of  weather,  and  the  work  of 
dredging  through  the  outer  bar  was  comnu^nced  in  April  and  continued 
until  the  latter  part  of  ^lay;  during  this  period  a  channel  was  openeil 
KM)  feet  wide,  with  a  depth  of  from  15  to  17  feet,  by  removing  5,841i 
rubic  yards  of  sand  at  a  cost  of  KJ.J  cents  per  cubic  yard. 

In  August  proposals  were  invited  for  proK)nging  the  east  pier  200  feet, 
and  the  work  was  awarded  in  September,  1S71>,  to  Messrs.  liemmenway 
&  Hayes,  of  Painesville,  Ohio,  the  lowest  bichlers. 

A  contract  was  executed  for  the  work  in  November,  which  required 
these  i)arties  to  commence  operations  on  Ai>ril  1 ;  they,  however,  did 
not  begin  until  almut  the  middle  of  tlie  month,  and  since  that  time  have 
shown  such  a  la(*k  of  enc^rgy  in  the  progress  of  the  work  that  the  engi- 
neer in  charge  has  but  little  hope  that  they  will  com])lete  tlie  contract 
according  to  its  terms. 

During  the  present  sciison  it  is  proposed  to  prolong  the  east  pier  200 
feet,  to  dredge  the  channel  througii  the  outer  bar,  should  it  become 
necessary,  as  is  probable,  and  to  commence  work  upon  the  prolongation 
of  the  west  pier. 

An  a])propriation  of  $20,000  was  made  by  the  sict  of  June  14,  1880. 

As  stated  in  my  annual  report  for  the  last  fiscal  year,  the  drifting  of 
the  sand  around  the  end  of  the  west  pier  still  continues  to  be  a  source 
of  great  trouble,  and  I  again  respectfully  recommend  that  both  piers  be 
extended  out  to  the  depth  of  16  feet  in  the  lake ;  if  this  is  done,  the  bar 
will  be  overcome  for  a  time,  and  we  will  probably  not  be  obliged  to  fur- 
ther extend  the  piers  for  several  years. 

I  resi>ectfully  invite  attention  to  the  fact  that  while  the  piers  at  this 
liarbor  are  about  160  feet  apart  at  their  beginning,  the  west  pier  at  once 
inclines  to  the  eastward,  so  that  at  a  point  900  feet  from  their  commence- 
ment they  are  only  100  feet  apart;  the  west  pier  then  flares  to  the  west- 
ward for  the  next  200  feet,  when  the  channel  is  again  160  feet  wide,  and 
it  maintains  this  width  to  the  outer  end  of  the  piers  j  the  east  pier  main- 
tains the  same  direction,  about  <lue  nortii,  tliroughout  its  entire  length, 
while  the  narrowing  of  the  chaniK^l  is  due  to  the  change  of  direction  in 
the  west  pier;  tlu*  first  1,100  feet  of  the  i>ier  is  old  and  the  timbers  badly 
decayed,  and  about  000  feet  of  it  has  fulfilhMl  the  object  of  its  construc- 
tion. 1  respectfully  n^commend  that  this  1,100  feet  may  be  removed  and 
the  line  of  tlu^  west  \m'V  be  mad(»  parallel  to  that  of  the  east. 

The  estimated  <-ost  of  this  whole  project  of  improvenuMit  will  be  as 
follows : 

Prohm^-iii^r  w^st  jaor  H)0  tVet,  at  .^t)0 s24,000 

Proloiijrinji:  fast  ]»i«-r  (100  trot,  at  w>0 :W,000 

Tejiriiig  away  1 ,  100  iWx  oi'  oU\  pier,  at  ST) 5,  ,')(H» 

*iOO  fj'ct  ol'pHT,  iiiiHT  riid  of  tlir  west  jjut,  at  S40 H,0(M) 

1,000  linear  tV'et  of  revetment,  at  s*i.r)0 2,500 

J  >n*<l^iiij;j  20,(KM)  yanls,  at  20  cents  per  yanl 4, 0(K) 

Coiitin»^t*noies  10  ^kt  cent 8,  CKK) 

Total 88,000 

Of  this  amount  $20,000  has  been  appropriated  by  the  act  of  June  14, 
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1880 ;  $40,000  can  be  profitably  expended  during  the  next  fiscal  year,  ami 
if  available  will  be  ai)i)lied  to  prolonging  the  piers  and  dredging. 

The  total  amount  api)ropriated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  is  $309,901.21,  of  which  sum  $281,653.67  has  been 
exi)ended. 

The  commerce  of  Ashtabula  llarluu'  is  rapidly  increasing;  there  is  now 
a  large  trade  in  coal,  iron,  limestone,  lumber,  &c.;  it  is  the  lake  terminus 
of  the  rennsylvania  llailroad,  and  the  Lake  Shore  and  Michigan  Southern 
Itailroad  have  lately  made  extensive  imi>rovements,  constructing  docks, 
slips,  cK:c. 

RESUME. 

An  examination  of  the  history  of  this  work  will  show  that  when  opera- 
tions were  commenced,  in  1820,  the  mouth  of  Ashtabula  Creek  was  closed 
by  a  sand  bar  uj)on  which  there  was  a  depth  of  only  2  feet  water,  and 
that  where  the  })resent  channel  exists  there  was  a  dry  sand-bar;  under 
this  bar  at  a  depth  of  about  7  feet  was  solid  rock. 

By  the  year  1839,  when  operations  were  suspended,  there  was  a  gowl 
<!hannel  into  the  harbor  with  a  depth  of  9i  feet ;  but  two  small  appix)- 
lu'iations,  amounting  in  all  lo  $13,000,  were  made  between  the  years 
1838  and  1800,  a  period  of  twenty-eight  years,  and  these  were  applied 
to  the  re])airs  of  the  i)iers ;  in  1800  the  i)iers  were  found  to  be  in  a  very 
dilapidated  condition  and  the  channel  to  have  shoaled  somewhat:  by 
1870  then*  was  :i  channel  00  feet  wide  and  12  feet  deep,  rock  having  been 
removed  from  1  to  1  feet  deei),  and  by  1870  the  channel  was  widened  to 
1LM>  feet  and  dce])eiu^d  to  11  leet ;  at  the  close  of  the  present  fiscal  year 
there  was  a  cluuinel  about  100  feet  wide  and  from  15  to  17  feet  through 
the  outer  bar,  while  there  was  a  good  wide  channel  between  the  piers 
with  a  de]>th  of  from  11.}  to  10  feet. 

It  will  thus  be  se(»n  that  with  an  (»xj)enditure  of  about  $28I,00(»  the 
entrance  to  this  iin])ortant  harbor  has  been  ke])t  open  for  fifty-four  years, 
and  the  de])th  at  Ihe  entrance  gradually  increased  from  zero  to  15  feet, 
the  Ijist  8  ieet  gained  being  throngh  solid  rock. 

Aslitalnila  Harl)«>r  is  in  llKwollrciioii  district  of  Cnyaho^a,  Ohio :  there  is  a  lix«*d 
•while  lij^hl,  vnrit'd  hy  iImsIms  of  Ww  lifrli  ohUt,  on  tht*  Avt'st  jnor.  Fort  Porter,  120 
miles  distant,  is  tin*  lu-aivst  \v<Mk  t)t' defense. 

The  anionnt  of  revenne  eolleeted  dnrin;^  the  eleven  months  frt)ui  July  1,  l^TO,  to 
May  :U,  1>H>,  was  s-JoUm.  'I'lie  valne  of  t  lie  imp(»rt.s  dnrin^j;  this  i>oriod  was  $•i,^^24,l*J^». 
The  valne  of  the  exports  <lnrin^  this  ])eriod  was  s-Jt>7,l*7!i.  Two  hundred  ainl  ei;;hfy- 
fonr  vessels.  \Nith  an  au:;4;re;iate  tonna;LX<-  <>1  l?^*i,<)*25  tons,  entered,  and  295  vi'ssels,  with 
an  a«ijX'*'^J><«'  tonnage  of  1*^.»,:H>  tons,  cleared  dnring  this  i>eriod. 

Abstracts  of  ]>r()i)()sals  and  contra(?ts  and  a  linancial  statement  are 
transmitted  herewitli. 

Moncij  Htatemvnt. 

Jnly  1,  1-^79,  amonnt  availahle 819,075  41 

Amonnt  appropriated  hy  act  api)r(tved  Jnnc  11,  li^r^X) 20.000  00 

.'?39,075  41 

.Inly  1,  l*"-^n,  annumt  exiMiided  dnrin;;  iix'jil  year 10,H27  l?7 

.Inly  1,  Ir^H),  amonnt  availalOe 2^,247  54 

Amonnt  (e^timaled)  re(juir«d  lor  completion  of  existing:  la'oject (>8,  OIHJ  00 

Ami>unt  that  can  he  pr«)litahlyexpend«'d  in  fiscal  year  emling.Junel?0,  lc*c^2      40,000  00 
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Abntract  of  pi'opoBaJn  for  cimifirHctiNa  200  linear  feety  more  or  hsSy  of  pier  at  Ashtabula  Har- 
bor ^  Ohio^  received  and  opened  btf  Maj.  John  M,  Jf'ilson,  Corpn  of  Engineers,  at  U.  S,  En- 
tjineer  Office,  Cleveland,  Ohio,  at  11  o'cloek  a,  «i.,  Tuesdaif,  September  1(5,  1^79,  under 
adrcrtisement  of  AuyuHt  14,  lri79. 

[Approximate  (|iiaiititieii.J 


•£      Xaiiic  ami  utldn-Hrt  of  biddiT 


1     Sainiirl  A.  Sauuc.  CU'Vrland, 
<)hif>. 


•J     Clfvilaml.     Rr<»>Mi    \     ('o..  ^ 
CIovtlaiMl,  Ohio.  ) 


iS  washed  160     I^rift-lM.ltH.  3.7«5  Rmt  spike. 

T..  v! '    "i  :!^ '  niorc  or  1»'hh.  or  Ifan. 

mort'  or  l«'fM. 


and 

( 


more      Total. 


Vi'r  pound. 
$4)  04  i 


117  :«) 

04.44 
122  54 


Per  pound.  Per  pound. 

$0  ^)^      1,050  iM)iindH8-iiich 

Hpike,  at  3|ctH.  = 

$38.06: 125  |MmndH 

lo-inch  HDikc,  at 

,    3i  cts. --.  $i.m. 

944  32  $42  12    $1, 103  74 

(K).  20  03.  M 

920  .-4  40  30    1, 089  38 


(.'uiitrart  awaid<-d,  siilijccl  to  the  approval  ot'tlir  Cliirf  ot'£ii;;in«'i>rH. 


:ib>*tr*irt  of  jn'ojfosals  for  coiiKtrnctiufj  ViOO  linear  f*tt,  more  or  /<?««,  of  pivr  at  Ashtabula 
Harbor.  Ohio,  rectirtd  and  opvntd  hif  Maj.  John  M.  ll'ihon,  Corpn  of  KmiinarSy  at  U.  S. 
t!iuiin*tr  f^ffir*;  Chreland,  Ohio,  at  11  o'clock  a.  m.,  Tursdajfy  iSeptcmher  ir>,  IriTiK  under 
iidvt  rtixtnunt  if  AmjHsi  M,  Xr^'ii), 

I  Appntxiiimtc  (iiiaiititirs. ) 


\aiiii*  and  addit"***  of  bidder, 


y. 


,^  Coiirtland   J).   Mt-rrv.  Somerset.  I'li- V 

I         laski  County.  Kentucky ) 

.>  \  Henmu'iiwav  &    Ilayi'H.  PaineHville.  \ 

"  I        i  )lii«> ." *. > 

a       K\  Sehul/.  Cleveland.  Ohio J 

.  <5  <fiMrr«;«'  17.  MeKeiizie  and  Alon/o  F.  \ 

(         MeKen/ie,  AHhtalmla,  Ohio ^ 

5       Thonia.s  Keiler.  Fulton,  X.  Y j 

t;  Fan-in  A-  (iartield,  l*ainej*ville.  Ohio. .  J 


mm              .  «r  \         mm    ^a£  ^ 

i  L^  *-  I  .—  —  X 

■C»X  r  '  s  5  s 

^ "".  s,  -s  -S  ^ 

=  »2  t  -^  -  r  r 


$I!l  (M) 

1,7«JU  2S 

10  (Kl 

1.  700  2^ 

24  W) 

2.  31 S  00 

21  (Kl 
l.O.Vi  52 

25  OO 
2,  32H  00 

25  (Kl 
2.  328  00 


■?!( 


$10  50 

2.  5hS  11 

15  (Kl 

2.352  Kl 

24  {»o 

3.  iH>5  m 

15  (Ml 

2.  3.V2  ti:i   ' 

20  00  I 

3,  137  10  I 

10  :a)  I 
2.,>S  11 


$23  <M) 

J»2  58 

10  00 

70  47 

2^  (M» 

112  70 

25  00 

100  02 
40  (Ml 

101  (»0 
24  00 
0(i  m 


T  — * 


$3  00 
9  (H» 

2  (M» 
0  IN) 

3  00 
9  00 
2  25 
6  75 

10  00 

30  <N) 

♦5  00 

18  00 


*•  SI 

-  «—  • 

rezg 


$4  K5  I 
2, 182  50  ■  $6 

4  50 
2,  025  00 

0  10 
2,  745  00 

5  00 
2,  250  00 

5  00 
2,  250  00 

5  50 
2,  475  00 


611  47 
229  56 
091  08 
665  72 
906  10 
505  71 


(.'ontniet  awaidrd.  subject  to  tln'  approval  oftlie  ChieJ' of  Engineer-*. 
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IMl'K'MVr.MKNl   Ml-  LMNNKAIT  HA1MW»K.  OHIO. 
niSlfi:\     I'l     TlIK   AV<»RK. 

rniiin-aiit  Il:nl»or  lio>;ilM«m  •'*•<»  u\'i\i'>  to  the  westwanl  of  Erie,  Pa.,  aiul 
l-'^i  miles  ea.Nt  of  AsUtalmUi  ll.irbi»r.  The  nvek  emptie??  into  Lake  Erie 
a  little  to  the  wr^t  ni'  the  wr^terii  btuiinlaiv  of  Poimsvlvauia,  and.  al- 
thtuigh  a  naiiiiw  .<tieam,  i»iistiir<  a  <le|itli  i*i  about  15  feet  water,  after 
jrettin^^  in.<ide.  l*revi»Mis  lo  the  eoii^tnu-tion  of  tlie  i»iers  at  the  iiioutU 
of  the  ereek  it  wa<  imt  available  for  the  i-ntranee  of  vessels,  the  bar 
m-ver  Ijaviii-  iimiv  thiiu  J  fi*ft  water  n\uni  it  an^l  at  times  being  entirely 

(ll  V. 

1^L".». 

The  viTTrnrinu  ni  till-  ;:tin  ral  :.«ivrriiment  was  tirst  ealleil  ti»  this  bar- 
bi.T  by  till-  a«-i  (if  <'mii-iv>^  ;ipl»rovtMi  Mareh  1*.  lSi*t».  wherein  an  appro- 
jiiiarinii  Ml  s7.."»no  w-is  inaJt-  ainl  tin-  work  was  plaee<l  in  ehar'jre of  Capt. 

T.  ^^'.  ^laiiiir.-.  ill"  thr  rorji**  «•!'  l'iiL:;iiri-r>. 

<'aj»raiii  ^I.r.iiii--  iiuuli-  a  ciiiefjil  rxamiiiation  of  the  month  of  the 
\:\*-i  .i.i'l  ^u'«]iiiiir«l  a  ]«laii  aii'i  rNtiniaTi-  im  it.^  improvement,  lie  inx)- 
]mim;,1  :•■  «!«»N,  till-  ••\:>':]i_:  » i::i'!"il  ':•>■  a  ilaiii  ainl  bv  means  of  parallel 
I'lL-r^  :  !i:'.':!-:  MiT  tin::!  lin-  ^\[^^:^^  t.'«lr!vi.a  ^trai,:,^l»t  ehannel  thniugh 
:;n- N .:,,].'.  ii  v.m;, •]!.;,<  ::>-'.;i;  ,.;.  :].,  X.  .:•:  11  nIi.iu- lit  Lake  Erie.  ha«l  formtnl 
in^i->  Ti:i  '..  i'ur'i  '•:  :l.i-  :.\.  :.  1'.'  -•  ris  wiit*  t«»  bi-  of  onlinarv  erib- 
v".i:;..  ■  ;;.-.;  •.•  :*>:  «.-.':-i-.  .j-:'!  '. '••  •  «*■  .■;..::i--l  mst  «if  tin*  pri»iert  of  improve- 

I  J-.,  .  ••:■■■  -  ■•■:.'  ...:  ■•:.!•.  I  1  ■.  "*!  ;\.  .i:mI  by  iln-  i.-lo<i.'  of  tlie  season 
::;.•  <■•;•!•••  .■:  :;.,-  i-m  .'.  \\.:>  .'.'>i.;  ••>  ;i  .l.i:ii  l'^il  I'n-t  l«»u^-.  and  the  uu- 
tl'-:-  .*■  :  ■'.":'•.   -':'::••   I'i' :>    '  •:    :■:•■   'I'W  ••],a];in-l  was  e»Mni»leted  for  a 

':i-V_:       ..;    .'.'i"  Ir.-:   1.;;   •  :.r  t    .v    -^i.lt    .'!:il   I'T"   -ri-I   nil  tlif  WrSt. 

1^  ;o. 

A:.  ;:-]•;■■]■::.::;'■:.  .«•  >•;.!. '■•■.. i.^  \v;i>  rhmi,-  b\  :hi-  act  of  Ajnil  2.*5,  lS.iO. 
Ti.'    ■  •■-•   ]':«-i    v.. is  vi'lii:!,:.*;  77 1  i«  «■:  aii'l   the  east  pier  3<H)  feet  this 
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sojison.  The  dam  at  the  former  outlet  had  divided  the  current  so  that 
there  was  alreiidj'  a  dei)th  of  6  feet  water  in  the  chaunel,  sufficient  at 
that  time  for  hike  A'essels  of  the  second  class. 

18.31. 

An  ai)i)ropriatiou  of  86,;{70  was  made  by  the  act  of  March  2,  1831. 
The  depth  of  watt^r  continued  to  increase  with  the  extension  of  the  piera, 
which  were  this  year  carried  still  further  into  the  lake,  and  in  the  autumn 
there  was  a  depth  of  S  feet  in  the  channel. 

1832. 

An  approi)riation  of  $7,800  was  made  by  the  act  of  July  3, 1832.  The 
piers  were  extended  180  feet  into  the  lake. 

Major  Maimce  died  in  March,  1832,  and  the  charge  of  the  harbor  passed 
into  the  hands  of  Mr.  J.  D.  Selden,  as  agent  for  the  Engineer  Depart- 
ment. 

1833. 

By  direction  of  the  Chief  of  Engineers,  Col.  J.  G.  Totten,  of  the  Corps 
of  Engineers,  made  a  careful  examination  of  the  harbor  in  the  summer 
of  1833  and  reported  as  follows : 

The  works  fi»rtho  improvoinent  of  tbeentraiUH'  t(»Conneaut  Creek  consist  of  two  nearly 
parallel  piers,  which  run  first  north  for  about  330  feet  and  then  northwesterly  about  800 
fc.'et  into  Ihe  lake ;  at  tliis  distance  the  piers  diverge  and  continue  120  feet  further,  caus- 
ing the  chai\nel,  which  iselsewhere  about  100  feet  wide,  to  be  increased  to  176  feet.  Pre- 
vious to  the  erection  of  these  piers  the  mouth  of  the  creek  was  often  during  a  low 
stage  of  water  entirely  closed,  l»eing  shut  up  by  a  dry  sand  bank.  Now,  excepting  at 
one  si>ot  where  there  is  a  narrow  gravel  bank,  with  8  feet  water  over  it,  the  channel 
varies  from  9  to  KJ  feet  and  remains  equally  deej)  at  all  seasons. 

Colonel  Totten  recommended  the  constniction  of  a  pernmnent  super- 
structure on  the  piers. 

Two  hundred  and  two  feet  of  pier  were  built  this  season  and  some 
dredging  done;  the  agent  reporteil  that  the  stone  had  settled  consider- 
ably in  the  crib- work,  and  that  a  i)rotection  of  brush  and  stone  was 
required  around  the  pier  hea<ls. 

1<S34. 

The  small  remainder  of  the  previous  api)ropnations  was  not  sufficient 
to  comi)lete  the  work;  the  agent  reported  7C0  cords  of  stone  necessary 
to  till  the  piers,  and  recommended  their  lU'olongation  100  feet  further, 
arross  a  shoal  that  now  gave  trouble,  Just  beyond  their  outer  ends. 

1835. 

With  tlu'  expt'ihiitiuv  uj)  to  this  date  of  $27,S12.57  the  work,  as 
originally  planned,  was  entirely  com})leted  and  some  dredging  had 
been  don(».  There  was  now  a  depth  of  1)  feet  into  the  harbor,  and  it  gave 
shelter  during  one  month  of  this  year  to  20  A'essels  which  sought  refuge 
during  a  gale. 

The  superstructure  of  the  work  began  to  show  signs  of  decay,  and 
the  sand  had  begun  to  work  around  the  end  of  the  west  pier  and  form 
abar  across  tluMMitnincM*.  Lieut.  T.  S.  liiown.of  the  (Nu-jis  of  Engineers, 
was  a.ssigned  to  the  charge  of  tlu*  hnrbor. 
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183G. 

An  api)ropriation  of  $2,500  was  made  by  the  act  of  June  2, 1836;  this 
was  ap})Iie(l  to  widening  the  creek,  so  that  vessels,  after  entering,  could 
tuni  around.  An  estimate  of  $8,000  was  submitted  for  completing 
the  '^winding  phice"  in  the  inner  harbor. 

Capt.  II.  Smith,  of  the  United  States  Army,  relieved  Lieutenant  Brown 
of  the  charge  of  the  harbor  this  year. 

1837. 

An  a])propriation  of  §5,000  was  made  by  the  act  of  oVlarch  3,  1837. 
Captain  Smitli,  who  resigned  his  commission  in  the  Army  in  November 
1830,  was  assigned  to  duty  as  an  agent  in  charge  under  the  Engineer 
Department.  lie  reported  that  tliis  year  17,000  cubic  yards  of  eaith 
had  been  removed,  by  which  a  '^winding  place''  has  been  formed,  but 
reconnnended  that,  as  many  vessels  sought  the  harbor  as  a  place  of 
refuge,  it  shouhl  be  enlarged,  and  asked  for  85,700  for  this  puii)ose;  he 
also  stated  that  the  outer  crib  of  the  W(\st.  jner  had  been  undermine<l 
and  had  slid  away  a  distance  of  10  feet  from  tlie  remainder  of  the  work: 
to  replace  this  by  a  larger  ])ier  head  he  asked  for  -$8,032. 

is:^s. 

An  api>r(>priati(>u  of  s8,000  was  made  by  the  act  of  July  7,  1838.  Up 
to  the  (late  of  the  annual  report  of  this  year  7,103  cubic  yards  of  eiirth 
had  been  remoNi'd  from  the  inner  basin,  and  it  was  j)roi>osed  to  continue 
work  ui)on  this  until  the  appropriation  was  exhausted;  the  repairs  of 
the  west  pier  wvvv  carried  on,  and  a  new  iner  head  framed  and  sunk. 

1830. 

IJut  little  was  accomplished  this  year  for  want  of  funds.  The  dredg- 
ing of  th<^  inner  l»asin  was  continued,  and  a  jxu'tion  of  the  work  pro- 
jected in  1S37,  still  remained  to  be  done;  the  i)ier  head  sunk  in  1838 
was  carried  above  wat<'r  and  completed. 

Tin*  agent  reporte(l  tliat  the  west  i)ier  extended  550  feet  into  the  lake 
beyon<l  the  shore  li]ie,  and  the  east  pier,  010  feet ;  the  beach  had  ad- 
vanced since  ISiil),  3tH)  feet  on  the  west  side,  aiul  270  feet  on  the  east 
side;  the  width  of  channel  Ix^tween  the  ])i(»rs  was  105  feet  from  their 
inner  ends  to  the  Immcou  ;  the  j^iers  then  began  to  diverge,  Jind  were  165 
feet  ai>ait  at  theii*  outer  ends;  the  least  depth  between  the  luers  was  11 
feet,  but  a  bar  existed  just  beyond  them,  and  was  <»vidently  formed 
from  tlie  sand  drixcn  around  the  west  piei* ;  it  was  of  line  sand,  shitting 
in  its  character,  and  lialde  to  vary  under  the  intiuencre  of  the  current  of 
th<*  ^'I'cek  during  IVeslu'ts  in  the  s])ring  and  of  the  gales  from  the  lake 
in  the  autumn. 

No  further  a|>]>ro|U'intious  were  made  nor  work  done  until  184-1. 

IXU,  IS  15. 

An  apju'opiiation  of  n.">,(I(M)  was  made  by  ilie  act  of  Jun<»  11,184:4,  and 
the  cliar^m-  of  the  liaihorwas  assiLin-.-d  to  i'a]>t.  .V.  Canfield,  of  the  Corjis 
of  Topographical  Mu.uinecrs. 

Ca]>tain  (.'anlield  ma<lea  careful  examination  of  the  harbor,  and  found 
the  ]uei's  to  be  in  a  (lila]>idated  condition,  and  that  the  channel  had 
shoaled  to  about  >^  Icct.     The  work  of  re]>airs  was  commenced  in  the 
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autumu  of  1844,  and  coutinned  through  the  season  of  1845 ;  the  east  pier 
was  entirely  repaired,  and  390  linear  feet  of  it  rebuUt  from  the  water 
level ;  the  west  pier  was  in  better  condition  than  the  oa«t  5  595  linear 
feet  of  it  was  repaired. 

Captain  Can  Held  recommended  that  the  piers  should  be  extended  out 
to  the  depth  of  14  feet  by  prolonging  them  350  feet;  he  submitted  an 
estimate  of  835,712  for  the  extension  and  necessarj'  repairs  of  the  piers. 
No  further  approi)riation  was  made  nor  work  done  until  1852. 

1852,  ia">3,  1854,  1855. 

An  appropriation  of  810,000  was  nmde  by  the  act  of  August  30,  1852. 

In  1853  the  work  was  placed  in  charge  of  Capt.  H.  Stansbury,  of 
the  Topographical  Engineers  ;  the  piers  were  found  to  be  in  bad  condi- 
tion, and  tlie  channel  to  have  shoaled  considerably. 

Openitions  were  at  once  commenced,  and  during  the  seasons  of  1853 
and  1854,  81)0  feet  of  pier  was  entirely  rebuilt  upon  the  foundation  of  the 
old  work,  and  120  feet  in  addition  thoroughly  rei)aired. 

Cai>tain  Stansbury  stated  in  his  annual  report  for  1855  that  the  piers 
as  far  as  they  extended  were  in  good  condition,  and  that  the  depth  in  the 
channel  was  now,  never  less  than  0  feet,  and  generally  10  feet;  he  recom- 
mended the  j)n)longation  of  the  i)iers  150  feet  into  the  lake. 

1857. 

Lieut.  Col.  J.  I),  (iraham,  ot  th(»  Toi)Ographical  Engineers,  rei)orted 
that  tlu^  piers  lu^eded  slight  repairs ;  he  recoinmeiuled  tliat  thej'  should 
be  (tarried  out  to  a  depth  of  12  feet  in  the  lake,  and  that  the  channel 
should  be  dredged  to  that  dei)th,  and  atiked  for  831,559.00  for  this  pur- 
pose. No  further  a])propriati()n  was  made,  nor  anv  more  work  done  until 
1S(;<». 

180G. 

An  ai)propriation  of  820,513.74  was  made  by  the  a<t  of  June  23,  18GG, 
and  the  work  placed  in  charge  of  Col.  and  Bvt.  Maj.  (len.T.  J.  Cram,  of 
the  Cori)s  of  Engineers. 

(jeneral  Cram  had  an  examination  made  of  the  harbor,  and  in  Sep- 
tember submitted  a  report  in  which  he  recommended  the  repair  of  the 
existing  i)iers,  the  i)rolongation  of  the  west  pier  350  ieet,  and  the  dredg- 
ing of  a  cliannel  1 15  feet  wide,  to  a  dei)th  of  12  feet ;  his  estimate  of  the 
cost  of  this  work  was  831,112. 

General  Cram  strongly  condemned  the  tlare  in  the  i)iers,  believing  it 
to  have  greatly  fa<!ilitated  the  <lei)osit  at  the  mouth  of  tlie  harbor.  The 
depth  at  the  entrance  now  varied  from  8i  to  12  feet. 

General  Cram's  luoject  was  approved  and  contracts  were  made  for 
repairing  and  prolonging  tlu^  piers. 


ISC 


I . 


An  appropriation  of  810,000  was  made  by  the  act  of  March  2,  1807. 
I>nth  j)iei*s  \v«*n»  thoroughly  n^paired  this  season. 

1808. 

General  Cram  was  n^lieved  May  28  by  ;Maj.  Walter  McFarland,  of 
the  Corps  of  Kngineers. 

In  the  s}>ring  of  18(»8  a  heavy  freshet  in  the  creek  occurred,  and  the 
channel  between  the  piers  being  blocked  by  ice,  the  water  formed  a  new 


2170  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

one,  150  feet  wide,  across  xhi)  low  beach  at  tbc  inner  end  of  the  east 
pier ;  this  was  ch)sed  during*  the  season  by  a  crib-work  180  feet  long ; 
the  i)rolon<;:ation  of  the  west  i)ier  was  commenced;  a  heavy  gale  in  Oc- 
tober carried  away  the  two  outer  cribs  sunk  in  September. 

18(il). 

Tiie  west  pier  was  extended  240  feet  out  to  the  12-foot  curve  in  the 
lake,  and  one  crib  was  phiced  near  the  inner  end  of  tlie  east  pier  to 
more  effectuallv  chise  the  breach  that  had  occurred  in  18G8. 

1870. 

An  appropriation  of  >jG,000  was  made  by  the  act  of  July  11,  1870. 
The  outer  GO  feet  of  the  west  pier  having  settled  about  5  feet  during  the 
winter,  it  was  leveled  uj)  to  a  height  of  7  feet  above  the  water  level. 

1871. 

Major  McFarland  was  relieved  b^'  Capt.  and  Bvt.  Lieut.  Col.  G.  L. 
Gillespie,  of  the  Corps  of  Engineers,  in  April,  1871.  The  east  pier  was 
prolonged  90  feet  this  season,  and  at  the  close  of  the  year  both  piers 
were  in  good  order. 

1872,  187:5. 

At  the  close  of  the  iiscal  year  ending  June  30,  Colonel  Gillespie  re- 
ported that  both  i)iers  were  in  fair  condition  and  that  no  further  appro- 
priations were  necessary  except  for  annual  repahs. 

An  appix)priation  of  $100  was  made  by  the  act  of  March  3,  1873,  and 
Avas  applied  to  riprapping  the  outer  end  of  the  west  pier  to  prevent  fur- 
ther settlement.  Colonel  (jillespie  was  relieved  by  Maj.  and  Bvt.  Lieut. 
Col.  F.  llarwood.  Corps  of  Engineers,  April,  1873.  * 

MS  74.  1875. 

Colonel  llarwood  was  relic\  ed  by  Lieut.  Col.  and  Bvt.  Col.  C.  E. 
Blunt,  of  the  Corps  of  Engineers,  June  30,  1874.  An  appropriation  of 
$1,500  was  made  by  the  act  of  June  2.*),  1874,  and  one  of  $1,000  by  the 
act  of  March  3,  1875. 

These  amounts  were  exi)euded  in  rc] pairing  ]>iers,  filling  with  stoue 
where  settlement  had  occurred,  and  ])rotecting  the  outer  ends  of  the 
l)iers  with  i)iles. 

1S7G,  1877,  1878. 

No  work  was  done  in  1S7G  ;  some  slight  repairs  were  made  in  1877. 
C-olonel  Blunt  was  relieved  by  .Maj.  AValtcr  ^McFarland,  of  the  Corps  of 
Engineers,  ,lanuary  1,  1878;  the  latter  in  his  annual  report  stated"  that 
the  proJc(tt  for  tlii^  harbor  was  completed,  that  the  dei>th  in  the  channel 
was  sullicient  Ibr  the  nMiuirements  of  commerce,  and  that  funds  would 
be  needed  from  time  to  tune  for  repairs. 

A  heavy  ireshet  in  ►S(^])l<Mnber  made  an  extensive  breach  in  the  east 
pier.  .Majoi"  MitFarland  was  relieved  December  28  by  Maj.  and  Bvt. 
Col.  John  ]\I.  Wilson,  Corj^s  of  llngiiieers. 

OPKKATIONS   DrKM.N(;    1S7!)    \y\)    JlIE    PnKSKM'   FISCAL   YEAR. 

A  careful  examination  wns  mnde  of  the  harbor  in  January,  1879,  and 
a  breach  of  .*5^>0  feet  was  found  in  the  east  pier,  while  the  superstructure 
for  l.")0  (eet  on  each  side  of  the  breach  was  in  such  bad  condition  as  to 
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require  entire  i*eiie\val ;  the  superstructure  of  the  west  pier  was  also  in 
bad  etnulition. 

The  depth  in  the  middle  of  the  channel  between  the  i)iers  varied  from 
U»  feet  at  the  inner  end  to  h)h  feet  at  the  outer  end ;  no  elaborate  sur- 
vey w  as  made,  as  there  were  no  funds  available  for  tliat  purpose. 

A  report  was  submitted  in  February,  with  an  estimate  of  $20,092  for 
rej)airs;  this  estimate  was  renew(»d  in  the  annual  rei>ort  for  June  30, 
1870,  and  the  stat<Mnent  made  that  a  less  a}»i)ropriation  than  $12,000 
would  do  but  little  jrood,  as,  in  order  to  save  the  harbor,  the  whole 
breach  should  be  close*!  as  soon  as  possible. 

An  a})proi)riation  of  8<i,000  was  made  by  the  act  of  June  14,  1880. 

An  examination  of  the  harbor  was  a^^aiu  uuide  in  June,  1880 ;  the  eaj>t 
])ier  was  m  a  most  dilaiudated  condition,  at  least  500  feet  requiring  to 
be  entirely  rebuilt,  and  the  superstructure  requiiinj?  renew^al  upon  3G0 
feet  of  the  i-emainder;  the  hmer  portion  of  the  west  pier  was  decayed, 
dilapidated,  and  the  superstructure  breached. 

After  ciireful  examination  of  the  subject,  I  have  to  recommend  the 
entire  removal  of  the  old  east  i)ier  from  ^vhere  it  commeuces  to  narrow 
tlie  channel  near  the  inner  end,  out  to  the  portion  built  iu  1871,  and  that 
it  shall  be  replaced  by  a  pile  pier  with  a  timber  superstructure ;  this 
will  ^iv<»  a  wider  channel  at  the  inner  end  and  the  width  would  be  very 
j^nidually  increased  to  the  outer  end,  instead  of  suildenly,  as  it  is  now ; 
in  addition  to  this  the  superstructure  shouhl  be  removed  and  replaced 
uiK>n  700  feet  of  the  west  pier. 

The  depth  in  the  channel  varies  from  10  feet  at  the  outer  end  to  10 
feet  at  the  inner  end  of  the  piers,  and  after  passing  the  latter,  the  depth 
of  1.")  feet  can  be  maintained  for  some  distance  up  the  stream. 

To  prevent  the  channel  at  the  entrance  to  the  harbor  from  being  filled 
up  by  sand  and  gravel  coming  in  through  the  breach  in  the  east  pier 
and  l>y  nuiterials  brought  down  the  river,  and  to  restore  the  harbor  to 
its  former  state  of  usefulness  in  accordance  with  the  plan  now  presented, 
the  following  estimate  is  submitted : 

FOR   THE   HAS*  PIER. 

iki'iiiox  in;;  riiH)  IW't  of  ohl  juer,  at  85  jkt  foot S4, 000  00 

Oui^trnctin^  800  fret  of  pile,  at  S-iT)  prr  fmit 20,000  00 

FOR   THE   WEST  TIER. 

Kriiioviii;;  71)0  feci  suprrst met inv,  at  $10  per  foot 7,900  00 

('untinjj;('iicit'8, 1()  ptTceiit 3,190  00 

Total 35,090  00 

Six  thousand  dollars  is  now  available  and  820,000  in  addition  can  be 
lirotitably  expended  during  the  next  fiscal  year  in  renewing  the  piers. 

No  work  will  1h»  attempted  duiing  the  present  fiscal  year,  as  noefibrt 
shouhl  be  niade  to  close  the  breach  until  the  whole  of  it  can  be  closed, 
and  tlM»  fun<ls  available^  are  wot  sutUeient  for  that  imrpose. 

The  total  aj)propriation  for  this  harbor  up  to  the  close  of  the  present 
lisral  y<*ar  is  sllLV>-->.'30,  of  which  amount  sl(M;.r»l'(UO  has  been  ex- 
l)end«*d. 

Alter  the  harbor  is  again  put  in  order  it  will  require  an  annual  a]>pro- 
j»riation  of  81,000  for  repairs. 

KKsrME. 

A  glance  at  the  history  of  this  harbor  shows  that  when  operations  were 
coinnience<l  in  1S20  for  its  im]>rovement,  the  mouth  of  the  stream  was 
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this  (late  the  ett'ect  of  the  piers  had  been  most  satisfactory,  a  cliaiiiu4 
having  been  scoured  out  from  400  to  000  feet  wide,  with  a  depth  of  fn)iu 
13  to  20  feet,  where  before  there  was  only  fi-om  1^  to  3  feet  wat^ir.  The 
breach  at  the  neck  of  the  x)eniiisuhi  had  jj^reatly  widened,  so  that  when* 
trees  thickly  stood  when  work  beg^an  in  1824  tliere  was  now  an  oi>euing 
nearly  a  mile  wide  and  daily  increasing?,  so  that  the  whole  peninsula 
was  threatened. 

Lieutenant  Brown  submittcMl  a  i)lan  for  i)artially  closing:  the  breach 
by  cribwork,  but  leaving  a  channel  400  feet  wide,  so  that  vessels  might 
enter  or  depart  for  either  end  of  the  bay ;  he  also  recommended  deepen- 
ing the  eastern  entrance,  particularly  within  the  bay,  at  the  locality 
where  the  eliect  of  the  piers  was  not  felt.     His  estimate  wa»s  as  follows: 

l^n*ak water  and  cliaiiiicl  i)iers  at  hoad  of  bay ^*0,  000 

DeeinMiiii;jij  castorii  oiilraiK.'t' 17,  (HM) 

Total t»7.(M:K) 

LS3(». 

An  ai)propriati()n  of  $15,000  was  made  b}'  the  act  of  July  2,  1836,  for 
continuing  work,  and  one  of  8122.80  for  repairing  the  breach  in  the 
peninsula.  Capt.  11.  Smith,  of  the  Sixth  Infantry,  llnit^d  States  Army, 
was  assigned  to  the  charge*  of  the  harbor  in  August,  under  the  dii*octiou 
of  the  Chief  of  Engim^ers.  Operations  were  commenced  early  in  August, 
continuing  the  repairs  of  the  i)iers,  and  were  prosecuted  with  vigor 
<luring  the  sc^asoii.  A  crib- work,  140  ieet  h)ng,  was  built  around  the 
government  buildings  on  the  pier  for  their  ])rotection.  Work  was 
<M)mmenced  at  tlie  head  of  the  peninsula,  upon  the  plan  submitted  by 
Lieut(Miant  l>rown;  420  feet  of  crib-work  breakwater  was  completeil, 
stnMigthened  by  piling,  and  partially  tilled  with  stone;  barracks  wei'e 
erected  for  workmen,  macliinery  ])uidiased,  and  arrangements  made  for 
a  vigorous  luosecution  of  the  work. 
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An  appropriation  of  sir),onO  was  made  by  the  act  of  March  3,  1837. 
(.)l)crations  were  carried  fMi  throughout  the  season  upon  the  breakwater 
at  the  brcacli  in  the  iu»ck  of  the  ])eninsula,  in  connection  with  the  new 
4']i:iiinel  at  that  locality;  1,!>20  linear  feet  of  this  work  was  consti'ucted, 
making  its  entire  hMigth  2,»')40  feet,  or  one-third  of  the  whole  breach. 
At  the  east  end  of  the  bay,  180  liuear  feet  of  the  south  breakwater  was 
rebuilt  at  its  junction  witli  the  main,  sliore,  wliere  a  breach  had  occurred. 

The  worksliops,  hoarding  houses,  ^^cc,  at  the  west  end,  were  enlarged 
and  extended. 

[])  to  this  date  Www.  had  been  ap])ropriat(Ml  in  all  for  this  harbor 
>«1 12, b'31.t>l,  which  had  been  expended  as  follows: 

Work  lor  c»|H'nin^  chiuiiirl  a  I  tin*  tast  nul  (»!'  t]w  l»ay .^■-*4,*ilO  ^4 

('har;;«'  nii  arctmiit  of  stcaiii  drcfl^c o^  \Ti[)  3] 

lloilsrs,  sli(H»s.  iV'-.,  at   west  nid  ol'  l»jl\ 1,  i'A^)  W> 

('oii^triiclinii  ol''J,:Uii  I'rct  nl"  l»rrak\\  atrr  at  wc^t  cud  t)t'  l»ay 2'i,3t9  r>6 

\'alui-  o\'  mat  I 'rial  <»ii  hand l,H(rt>  50 

Tctal ll->,  ir»l  01 

The  i)rogress  thus  far  in  partially  eh)sing  the  beach,  preparatory  to 
making  a  new  cliannel  at  the  head  of  thebav,  was  verv  satisfactorv.  A 
gal(»  in  Xoveiii]»er  again  <*iit  a  channel  around  th«'  junction  of  the  south 
breakwater  with  the  iiiaiii  shore,  at  tlie  i-astern  end  <)f  tin*  bav. 
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1838. 

An  appropriation  of  $30,000  was  made  by  the  act  of  July  7, 1838. 
Capt.  W.  G.  Williams,  of  tlie  Topographical  Engineers,  was  assigned  to 
the  charge  of  the  harbor  in  September.  Operations  were  continued 
during  the  year  at  both  ends  of  the  harbor;  at  the  western  extremity  of 
the  peninsula  570  linear  feet  of  the  crib-work  of  the  breakwater  north  of 
the  proposed  channel  piers  was  built,  filled  with  stene,  and  partially  rip- 
rapped,  and  465  linear  feet  of  the  part  south  of  the  proposed  entrance 
was  partially  completed.  At  the  east  end  of  the  harbor  the  breakwater 
south  of  the  channel  was  repaired  and  prolonged  by  a  crib- work  300  feet 
long  across  a  breach  at  its  inner  end  where  high  water  and  heavy  gales 
had  cut  out  a  channel  from  4  te  16  feet  deep ;  repairs  were  also  made  to 
the  north  breakwater  and  to  the  channel  piers. 

1839. 

Operations  were  continued  this  year  with  the  available  balance  of  the 
appropriation  of  1838,  the  breakwater  at  the  neck  of  the  peninsula  on 
the  south  side  of  tlie  proposed  channel  pier  was  prolonged  690  feet 
towards  the  shore,  150  feet  of  the  portion  built  in  1838  was  strengthened 
and  tilled  with  stene ;  300  feet  of  crib- work  was  placed  in  position  on  the 
low  ground  at  the  northeast  end  of  the  work,  north  of  the  proposed 
entrance,  to  prevent  the  lake  from  cutting  through  at  that  point.  At 
the  east  end  of  the  bay  150  feet  of  the  breakwater  was  repaired  and  150 
snags  were  removed  from  the  harbor. 

1840,  1841,  1842. 

No  a[»propriations  were  made  during  these  three  years,  nor  any  work 
done.  An  examination  made  in  1841  showed  that  the  lake  was  making 
rapid  encroachments  upon  the  peninsula  north  of  the  works,  and  threat- 
ened the  destruction  of  the  harbor.  Captain  Williams  ma<le  an  elaborate 
report,  showing  the  necessity  for  immediate  work.  In  1842  the  channel 
piers  were  reported  to  be  badly  injured,  the  breakwaters  breached  and 
going  to  pieces,  the  channel  shoaling,  and  everything  indicative  of  the 
gradual  decay  of  the  harbor. 

1843. 

The  north  pier  of  the  eastern  entrance  was  rej^aired  and  made  secure 
this  year  by  means  of  a  small  sum  remaining  from  the  appropriation  of 
1838 ;  nothing  more  than  this  could  be  done,  and  the  remainder  of  the 
works  were  left  in  a  dilapidated  condition. 

1844. 

An  ai)propriation  of  840,000  was  made  by  the  act  of  June  11,  1844. 
Up  to  this  time  the  work  of  improvement  had  been  as  follows : 

1.   EAST  END   OF  THE  BAY. 

From  the  main  shore  a  breakwater  2,530  feet  ha<l  been  built  to  the 
south  pier,  which  had  been  constructed  780  feet  long.  The  north  pier, 
which  was  about  parallel  and  360  feet  from  the  south  pier,  was  1,240 
feet  long,  and  connected  with  the  peninsula  on  the  north  by  a  break- 
water 2,900  feet  long ;  there  was  a  depth  of  18  feet  between  the  piers, 
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but  extensive  shoals  were  forming^  both  inside  and  oatside  the  entrance. 
The  piers  and  breakwaters  were  in  a  dilapidated  condition^  requiring 
extensive  repairs. 

2.  WEST  END  OF  THE  BAY. 

The  peninsula  which  originally  joined  the  main  shore  at  its  western 
end  had  become  an  island ;  to  prevent  the  destruction  of  the  harbor  an 
extensive  line  of  crib- work  had  been  built,  and  plans  had  been  prepared, 
and  work  had  progressed  for  the  purpose  of  opening  a  new  channel  at 
the  west  end.  Part  of  this  crib-work  had  answered  admirably  for  the 
purpose  designed,  but  a  portion  left  incomplete  in  1839  for  want  of  funds 
has  been  destroyed ;  the  gap  in  the  peninsula,  which  in  1835  .was  over 
a  mile  wide,  had  been  reduced  to  a  width  of  3,000  feet  with  a  depth  of 
from  5  to  C  feet. 

OPERATIONS  IN  1844. 

The  erosion  in  the  vicinity  of  the  barracks  for  workmen  threatened 
their  destruction,  and  work  was  immediately  commenced,  renewing  the 
part  destroyed,  and  by  constructing  470  feet  of  crib-work  the  buil£ng8 
and  shore  in  the  vicinity  were  protected. 

At  the  east  end  of  the  harbor  the  repair  of  the  piers  was  vigorously 
pushed ;  the  north  breakwater  was  put  in  complete  order,  wd  north 
channel  pier  repaired,  except  a  part  of  the  superstructure  and  one  breach 
30  feet  long. 

1845. 

Lieut.  J.  II.  Simpson,  of  the  Topographical  Engineers,  was  assigned 
to  the  charge  of  the  harbor  in  May,  1845.  During  the  winter  the  old 
government  dredge  and  scows  had  been  raised  from  where  they  had 
been  sunk,  and  by  the  latter  pai*t  of  June  had  been  repaired,  dera- 
tions were  resumed  early  in  the  season.  At  the  east  end  of  the  harbor 
the  south  channel  pier  was  thoroughly  repaired,  except  for  a  length  of 
130  feet ;  the  south  breakwater  was  entirely  repaired  except  one  breach 
of  280  feet  near  its  junction  with  the  main  shore.  The  dredge  was 
placed  at  work  in  the  channel,  and  after  more  or  less  delay  from  break- 
age and  necessary  repairs,  operations  progressed  well;  18,300  cubic 
yards  of  sand  were  removed,  and  a  channel  obtained  150  feet  wide,  with 
a  least  depth  of  10  feet. 

1846. 

The  breadies  in  the  piers  and  breakwaters  at  the  east  end  of  the  har- 
bor, not  closed  in  1845,  were  repaired  as  far  as  fnnds  would  permit,  and 
the  works  were  left  in  comparatively  good  condition. 

1847,  1848,  1849,  1850,  1851, 1852. 

No  work  was  done  between  the  years  1846  and  1853.  In  the  mean 
time  the  piers  had  become  seriously  dilapidated. 

1852. 

An  appropriation  of  $'^0,000  was  made  by  the  act  of  August  30, 1852. 

Maj.  and  Bvt.  Col.  William  Turnbull,  of  the  Topographical  EngineerSi 
was  assigned  to  the  charge  of  the  harbor.  An  examination  of  it  showed 
that  the  breach  at  the  Avest  end  of  tlie  peninsula  still  existed^  and  that 
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the  crib- work  for  its  protection,  constructed  in  previous  years,  had  been 
almost  destroyed. 

The  piers  and  breakwaters  at  the  east  entrance  were  in  a  dilapidated 
condition,  and  the  entrance  to  the  harbor  had  again  shoaled. 

1853. 

Operations  during  this  season  were  confined  to  the  repairs  of  the  piers 
and  to  efforts  to  prevent  the  erosion  of  the  beach  at  the  west  end  of  the 
peninsula.  The  superstructure  of  700  feet  of  the  north  pier  was  re- 
moved and  rebuilt,  and  the  pier  thoroughly  repaired  for  that  distance. 
The  shore  of  the  peninsula  was  revetted  to  a  considerable  extent  by 
brush  and  stone,  with  very  satisfactory  results. 

1854. 

The  south  channel  pier  was  thoroughly  repaired,  and  the  attempt  to 
protect  the  west  end  of  the  peninsula  with  brush  and  stone  was  contin- 
ued with  very  great  success. 


1855. 


» 


A  Board  of  Engineers  was  convened  this  year  to  examine  and  report 
upon  the  harbor.  This  Board,  in  order  to  give  full  value  to  the  natural 
advantages  of  this  splendid  harbor,  recommended  as  follows : 

Ist.  The  modification,  repair,  and  extension  of  the  present  piers  at  the  eastern 
entrance,  to  secure  the  proper  depth  of  water  between  the  lake  and  the  bay  or  harbor 
within. 

2d.  The  construction  of  channel  piers  to  form  a  western  entrance  at  or  near  the 
breach  in  Peninsula  Point,  and  the  security  of  the  beach  on  either  hand. 

3d.  The  checking  of  the  abrasion  and  restoring  of  the  original  water  line  of  the 
peninsula,  as  far  as  this  may  be  practicable. 

The  Board  recommended  that  the  eastern  entrance  should  be  widened 
to  500  feet  by  removing  the  old  and  building  a  new  south  pier,  and  tQ 
extend  the  north  pier  to  12  feet  water  in  the  lake.  The  estimated  cost 
of  the  project  was  as  follows : 

Eastern  entrance $56, 760  00 

Western  entrance 212, 345  37 

Total 269,105  37 

Operations  during  tbe  season  were  confined  to  efforts  to  close  the 
breach  and  prevent  further  erosion  of  the  peninsula  at  its  west  end  by 
means  of  brush  and  stone. 

1856. 

The  work  of  closing  the  breach  and  protecting  the  peninsula  was  con- 
tinued during  this  season  and  met  with  flattering  success  with  strong 
prospects  of  restoring  the  original  water  line. 

1857. 

In  September  Lieut.  Col.  J.  D.  Graham,  of  the  Topographical  Engi- 
neers, reported  that  considerable  repairs  were  necessary  to  the  works  at 
the  eastern  end,  and  that  the  bars  just  inside  and  outside  the  piers  had 
shoaled  so  much  that  it  would  be  necessary  to  remove  17,000  cubic 
yards  of  sand  from  the  inner  and  10,000  yards  from  the  outer  bar  in 
order  to  enable  vessels  drawing  9  feet  water  to  enter. 
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Colonel  Graham  stated  that,  on  account  of  the  increase  of  prices  of 
materials  and  labor,  it  would  require  $417,499.95  to  cany  oat  the  plan 
of  the  Board  of  Engineers  of  1855,  and  he  asked  for  that  amount  in  four 
annual  appropriations  of  $104,374.99. 

No  further  appropriations  were  made  and  no  work  of  any  kind  car- 
ried on  until  1S04. 

1864. 

By  direction  of  the  Chief  of  Engineers,  Col.  T.  J.  Cram,  of  the  Corps 
of  Engineers,  was  assigned  to  the  charge  of  this  harbor  in  August,  and 
in  September  made  a  careful  examination  of  it.  On  Novem^r  12  he 
submitted  an  elaborate  report  with  plans  ani  estimate  for  its  improve- 
ment; in  this  report  he  stated  that  the  breach  in  the  neck  of  the  penin- 
sula was  entirely  closed,  and  that  this  had  been  done  by  the  United 
States ;  as  Colonel  TumbuU's  last  report  in  1850,  and  Colonel  Graham's 
in  1857,  called  for  funds  to  close  tliis  breach  it  is  probable  that  nature 
had  completed  the  work  which  those  officers  had  carried  on  so  success- 
fully, but  which  the  want  of  funds  prevented  them  from  entirely  accom- 
plishing. 

In  describing  the  bay.  Colonel  Cram  referred  to  the  currents  as  fol- 
lows : 

The  hay  is  a  safe,  counnodioiis,  and  beautiful  natural  interior  Yiarbor,  perfectly 
laud-locked  to  all  except  easterly  winds.  During  the  westerly  winds  the  water  of  the 
lake  is  driven  towards  the  eaateni  half,  and  then  the  current  sets  stronffly  into  the 
Ji)ay  through  the  mouth,  between  the  juers,  and  the  exact  reverse  takes  plaee  during 
easterly  winds. 

Colonel  Cram  reported  that  tlie  breakwaters  constructed  in  former 
years  had  served  their  i>urpo8e,  and  although  now  dilapidated,  needed 
no  further  attention ;  the  north  channel  pier,  which  was  1,300  feet  long, 
required  extensive  repairs,  and  the  south  cliannel  pier  was  in  bad  con- 
dition. The  outer  bar  had  shoaled  very  much ;  the  beach  on  the  north 
side  of  the  north  pier  had  moved  forward  280  feet  since  1844,  or  at  the 
rate  of  13f  feet  per  annum,  and  had  now  reached  so  near  the  outer  end 
of  the  pier  that  the  sand  was  being  swept  around  it  onto  the  outer  bar, 
forcing  the  ship  channel  to  the  southward,  until  where  there  waa  19  feet 
water  in  the  straight  channel  in  1844,  there  was  only  9  feet  in  1864,  and 
the  ship  channel  at  the  entrance  was  narrow  and  crooked,  and  presented 
a  depth  of  only  lli  feet.  Colonel  Cram  recommended  that  both  piers 
should  at  once  be  repaired  and  a  channel  12  feet  deep  dredged  between 
them  5  that  the  north  pier  should  be  prolonged  across  the  outer  bar,  and 
that  a  low  place  in  the  neck  of  the  peninsula  should  be  strengthened. 
His  plans  for  repairs  were  approved  in  December,  and  an  allotment  of 
$15,000  was  made  from  the  general  api)ropriation  of  June  28,  1804. 

1865. 

Operations  were  commenced  early  in  the  season,  and  by  the  middle 
of  September  the  rei)airH  recommended  were  completed. 

In  his  annual  report  of  1805,  General  Cram  asked  for  $15,126.90  for 
dredging  a  cliannel  13  feet  deep  at  the  entrance  to  the  harbor,  and  for 
$21,8.*i5  for  extending  the  north  pier  500  feet  into  the  lake. 

1806. 

An  appropriation  of  >f;50,961  was  made  by  the  Jict  of  June  23, 1860, 
and  (leneral  Cram  was   directed  to  apply  it  to  the  prolongation  of 
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the  north  pior.  A  careful  examination  was  made  of  the  breakwaters 
connecting  the  channel  piers  with  the  shores  on  each  side;  both  were 
found  to  be  dilapidated,  but  as  the  beach  had  rapidly  made  out  in  front 
of  the  north  breakwater,  it  was  not  deemed  necessary  to  repair  it ;  to 
thoroughly  repair  the  channel  piers  the  sum  of  $33,739  was  asked  for. 

18G7. 

An  appropriation  of  $25,000  was  made  by  the  act  of  March  2,  1867. 
Contracts  were  made  in  March  for  extending  the  north  pier  500  feet  and 
dredging  the  channel  between  the  piers,  and  work  *  was  at  once  com- 
menced. Diuing  the  season  a  channel  200  feet  wide  and  14  feet  deep 
was  reported  as  dredged  at  the  entrance  to  the  harbor  by  removing 
37,222  cubic  yards  of  sand ;  the  north  pier  was  prolonged  498  feet.  In 
October  a  violent  gale  caused  a  settlement  and  a  partial  overturning 
of  300  feet  of  the  new  work,  injuring  the  structure  to  such  a  degree 
that  a  Board  of  Engineers  was  convened  to  determine  the  cause  of 
tlie  disaster  and  to  re<;omraend  such  steps  as  might  be  necessary  for 
its  repair. 

1868. 

An  appropriation  of  $40,000  was  made  by  the  act  of  June  30,  1868. 

In  February  General  Cram  submitted  an  elaborate  report  in  which  he 
stated  that  the  damage  done  to  the  outer  portion  of  the  new  work  was 
due  to  the  non-adherence  by  the  contractor  to  the  plans  of  the  engineer. 
In  ^larch  a  Board  of  Engineers  was  convened,  at  Erie,  to  take  into  con- 
sideration the  condition  of  the  harbor;  the  Board  made  an  elaborate  re- 
port giving  their  opinion  as  to  the  cause  of  the  careening  of  the  outer 
portion  of  the  north  pier ;  they  recommended  the  repair  of  258  feet  and 
the  removal  of  240  feet  of  the  portion  built  in  1867,  the  prolongation  of 
the  pier  to  the  depth  of  14  feet  in  the  lake,  and  the  complete  repair  of 
the  old  piers  and  the  south  breakwater. 

General  Cram  was  relieved  May  28, 1868,  by  Maj.  W.  McFarland,  of 
the  Corps  of  Engineers.  Operations  were  commenced  in  June,  dredging 
the  channel  through  the  inner  bar,  and  repairing  the  pier;  the  channel 
was  widened  during  the  season  to'  100  feet  with  a  depth  of  13  feet  at 
low- water  by  removing  27,000  cubic  yards  of  sand,  and  380  linear  feet 
of  the  pier  was  riprapped,  repaired,  and  strengthened. 

1869. 

An  appropriation  of  $22,275  was  made  by  the  act  of  April  10,  1869. 
In  his  annual  report  on  June  30,  Major  McFarland  recommended  the 
completion  of  the  repairs  of  the  north  and  south  breakwaters  and  the 
deepening  and  widening  of  the  channel  through  the  inner  bar.  During 
the  season  70  feet  of  the  north  pier  and  40  feet  of  the  south  pier  were 
rebuilt,  and  the  channel  through  the  inner  bar  was  widened  to  200  feet 
and  deepened  to  14  feet,  by  the  removal  of  41,331  cubic  yards  of  sand. 

1870. 

Operations  were  resumed  in  April,  widening  the  channel  through  the 
inner  bar  where  the  change  of  direction  occurs,  and  27,607  cubic  yards  of 
sand  were  removed  from  it  during  the  season;  the  channel  through  the 
outer  bar  was  deepened  by  removing  15,466  yards  of  sand,  and  at  the 
close  of  the  season  there  was  a  channel  200  feet  wide  and  14  feet  deep 
through  both  bars. 
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The  breakwater  connecting  the  south  pier  with  the  south  shore  was 
thoroughly  repaired.  An  appropriation  of  $20,000  was  made  by  the  act 
of  July  11, 1870. 

In  October  a  Board  of  Engineers  was  convened  at  Erie  to  examine 
into  the  condition  of  the  peninsula,  and  report  what  was  necessary  for 
its  protection.    The  following  is  an  abstract  from  their  report: 

The  Board  is  of  the  opiniou  that  the  peninsula  is  in  no  immediate  danger  from  the 
action  of  the  lake  waters,  but  as  a  measure  of  precaution  against  possible  damage  in 
case  of  a  succession  of  seasons  of  unusually  hi^h-water  accompanied  with  severe  storms, 
it  would  be  well  to  re-enforce  those  points  where  the  6>foot  curve  no  longer  exists ;  anu 
as  a  further  protection  to  this  portion  of  the  peninsula,  the  Board  uiink  that  the 
growth  of  vegetation  itpon  it  should  be  encouraged  to  as  great  an  extent  as  jioasibley 
and  for  this  purpose  it  is  believed  that  slips  of  silver  poplar  or  beech,  which  ^ftow& 
and  multiplies  its  roots  and  suckers  with  great  rapidity,  should  be  useid  extensively, 
and  most  especially  at  those  points  where  vegetation  is  sparse. 

1871. 

An  appropriation  of  $29,000  was  made  by  the  act  of  March  3, 1871' 
Major  McFarland  was  relieved  in  April  by  Capt.  and  Bvt,  Lieut.  Col. 
George  L.  Gillespie,  of  the  Corps  of  Engineers. 

During  the  season  the  sunken  part  of  the  north  pier  was  removed 
and  that  pier  extended  120  feet;  the  north  and  south  piers  were  thor- 
oughly repaired,  and  the  beach  in  front  of  the  light-keeper's  dwdling 
revetted  where  a  breach  was  threatened ;  8,777  cubic  yards  of  sand  were 
removed  from  the  channel  through  the  outer  bar,  and  40,617  yards  from 
that  through  the  inner  bar. 

1872. 

An  appropriation  of  $15,000  was  made  by  the  act  of  June  10, 1872. 
Operations  were  resumed  early  in  the  season,  deepening  and  widening 
the  channel  through  the  inner  bar ;  35,229  cubic  yards  of  sand  were 
removed.  The  neck  of  the  peninsula  at  the  west  end  of  the  bay  was 
strengthened  by  anchoring  and  picketing  brush  and  weighting  it  with 
stone ;  350-  loads  of  brush  and  187  cords  of  stone  were  used.  Over  50,000 
young  trees  and  slips  were  planted  for  the  protection  of  the  peninsula. 

1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut.  Col.  F.  Har- 
wood  in  April,  1873. 

Operations  were  continued  during  the  season,  deepening  and  widen- 
ing the  channel  at  the  entrance,  as  far  as  available  funds  would  admit ; 
minor  repairs  were  made  to  the  piers  at  various  points. 

The  fall  and  winter  gales  in  1873-'74  made  alarming  attacks  upon  the 
shore  of  the  peninsula  of  PresquMle,  seriously  damaged  the  piers  and 
threatened  to  breach  the  shore  north  of  the  north  pier. 

1874. 

An  appro]>riation  of  $20,000  was  made  by  the  act  of  June  23, 1874. 

Colonel  Ilarwood  was  relieved  on  June  30  by  Lieut.  CoL  and  Bvt. 
Col.  C.  E.  Blunt,  of  the  Corps  of  Engineers. 

In  August,  a  Board  of  Engineers  was  convened  to  devise  a  mode  of 
protection  for  the  north  spit,  at  the  entrance  to  the  harbor,  which  spit 
was  rapidly  washing  away ;  the  Board  recommended  a  construction  of 
pile  work  and  rubble  stone ;  their  recommendation  was  approved,  and 
1,472  linear  feet  of  this  character  of  work  was  built  during  the  season 
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with  excellent  resalts.  Dredging  was  carried  on  daring  the  year  when 
found  necessary,  and  10,000  yards  of  sand  waa^  removed  from  the  inner 
and  outer  bars ;  the  north  pier  was  extensively  repaired  daring  the 
season. 

A  heavy  gale  in  !N^ovember  breached  the  neck  of  the  peninsula  and 
steps  were  at  once  taken  to  repair  the  damage. 

1875. 

An  appropriation  of  $80,000  was  made  by  the  act  of  March  3, 1875* 
Operations  were  commenced  early  in  January  repairing  the  breach  in 
the  neck  of  the  peninsula  by  constructing  a  bulkhead  of  piles  and  heavy 
plank,  strengthened  with  stone :  the  result  was  Very  satisfactory,  the 
sand  piling  against  the  bulkhead  and  the  beach  rapidly  forming*;  this 
form  of  protection  was  continued  along  the  weather  beach  of  the  penin- 
sula wherever  there  was  danger  of  breaching.  In  his  annual  report  for 
June  30,  Colonel  Blunt  reported  that  the  experiment  of  planting  young 
trees  had  failed,  as  nearly  all  of  them  had  been  destroyed. 

Extensive  repairs  were  made  to  both  piers  during  the  season ;  the  bay 
side  of  the  north  spit  was  strengthened  by  rebuilding  500  feet  of  the  old 
north  breakwater ;  the  channel  at  the  entrance  was  improved  and  deep- 
ened by  removing  53,000  yards  of  sand  from  the  inner  and  outer  bars. 

1876. 

The  construction  of  the  bulkhead  protection  of  the  peninsula  was  con- 
tinued throughout  the  season  and  415  linear  feet  of  the  north  channel 
pier  was  rebuilt  from  the  water  level.  At  the  close  of  the  fiscal  year, 
Colonel  Blunt  made  an  elaborate  report  upon  the  harbor;  he  stated  that 
4,536  linear  feet  of  the  bulkhead  protection  for  the  peninsula  had  been 
constructed  with  excellent  results,  and  that  a  recent  examination  showed 
the  channel  piers  to  be  in  poor  condition  and  to  need  immediate  atten- 
tion ;  he  recommended  the  prolongation  of  the  south  pier  870  feet  and  the 
completion  of  the  channel  at  the  entrance  to  a  width  of  300  feet  and  a 
depth  of  15  feet.  An  appropriation  of  $40,000  was  made  by  the  act  of 
August  14, 1876,  $15,000  of  which  became  available  during  this  year. 

An  examination  of  the  channel  at  the  entrance  showed  that  it  had 
shoaled  at  least  a  foot,  presenting  in  some  places  a  depth  of  only  12  feet. 
Dredging  was  continued  during  the  year,  and  about  20,000  cubic  yards 
of  sand  was  removed.  Colonel  Blunt  was  of  the  opinion  that  annual 
dredging  would  be  required  in  order  to  keep  the  channel  open  to  the 
desired  depth. 

1877. 

Operations  were  continued  daring  the  season,  prolonging  the  bulk- 
head for  the  protection  of  the  peninsula,  and  at  the  close  of  the  year  the 
total  length  of  the  work  was  reported  to  be  6,547  feet. 

Dredging  was  continued  in  the  channel  at  the  entrance,  and  16,200 
cubic  yards  of  sand  were  removed ;  300  feet  of  the  north  pier  was  re- 
built from  the  water  line  up,  and  the  work  protected  on  the  channel  side 
by  a  row  of  piles  driven  in  contact  with  and  bolted  to  the  pier. 

1878. 

Colonel  Blunt  was  relieved  in  January  by  Maj.  W.  McFarland,  of  the 
Corps  of  Engineers.  An  appropriation  of  $25,000  was  made  by  the  act 
of  June  18, 1878. 
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Operations  were  coniiuenced  in  May  ;  a  complete  survey  of  the  chan- 
uel  at  the  entrance  and  of  the  peninsula  was  made;  389  linear  feet  of 
the  north  pier  was  rebuilt  from  the  water  level  up,  and  one  crib,  16  feet 
long,  placed  on  the  west  end  to  connect  with  the  work  of  the  previous 
season.  In  Kovember  a  heavy  gale  damaged  about  300  feet  of  the  north 
pier,  which  was  at  once  repaired. 

The  work  of  dredging  at  the  entrance  to  the  harbor  was  carried  on 
from  Augiist  until  December,  and  the  channel  deepened  and  widone<l 
by  removing  19,148  yards  of  sand. 

jVIajor  McFarland  was  relieved  December  28,  1878,  by  Maj.  and  Bvt. 
<Jol.  John  M.  Wilson,  of  the  Corps  of  Engineers. 

OPERATIONS  IN    1879,  PKEVIOUS  TO  JULY   1. 

An  approjuiation  of  $25,000  was  made  by  the  act  of  March  3,  1879, 
but  did  not  become  available  until  August. 

In  March  a  contract  was  made  for  removing  130,000  cubic  yards  of 
sand  from  the  channel  at  the  entrance  to  the  harbor,  at  15  cents  per 
cubic  yard.  Work  was  commenced  in  April  and  continued  until  the 
close  of  the  fiscal  year,  June  30.  During  this  period  27,237  cubic  yards 
of  sand  were  removed,  and  a  channel  200  feet  wide  with  a  depth  of 
from  15  to  10  feet  obtained. 

OPEKATIONS  DURING   THE  PRESENT  FISCAL  YEAR. 

The  opening  of  the  fiscal  year  found  operations  in  progress  under  the 
contract  of  Marcb,  1879,  dredging  the  channel  at  the  entrance  to  the 
harbor.  Work  was  continued  until  November,  when  the  contract  was 
comi)leted.  During  this  period  102,763  cubic  yards  of  sand  were  re- 
moved, and  a  channel  obtained  from  the  deep  water  of  the  lake  to  the 
deep  water  within  the  bay,  with  a  width  of  350  feet,  and  a  depth  of  not 
less  than  IG  feet.  Tliis  is  the  best  channel  ever  obtained  at  the  entrance 
to  Erie  Harbor. 

In  July  ten  large  snags,  which  were  dangerous  to  navigation,  were 
removed  from  the  bay. 

An  examination  oi'  the  dredged  channel  was  made  in  May,  1880,  and 
it  was  found  to  Lave  shoaled  at  some  places  on  the  side  from  1  to  3  feet. 

THE  PENINSULA  OF  PRESQU'lLE. 

A  careful  examination  of  the  peninsula  was  made  in  June  1879 ;  the 
protection  fences  were  found  to  be  in  tolerably  good  condition,  and  the 
erosion  of  the  weather  beach  did  not  appear,  to  at  all  endanger  the  har- 
bor ;  a  few  pile  jetties  were  projected  for  the  protection  of  the  beach, 
and  proposals  for  their  construction  were  invited;  the  work  was  awarded 
in  August  to  Mr.  J.  W.  Williams,  of  Washington,  D.  C,  the  lowest  bid- 
der; Mr.  Williams  made  various  excuses  for  not  commencing  work  and 
finally  declined  to  enter  into  contract ;  on  September  17,  the  honorable 
Secretary  of  War  ordered  the  proposal  of  Mr.  Williams  to  be  canceled ; 
as  the  season  was  then  too  far  advanced  to  again  advertise,  no  further 
steps  were  then  taken  towards  constructing  the  jetties. 

In  November  the  line  of  the  weather  l^ach  was  surveyed,  and  but 
little  change  was  found  to  have  taken  place  during  the  year  1879. 

The  winter  of  1879-'80  was  an  open  one  and  the  beach  did  not  have 
the  usual  protection  afforded  by  heavy  ice ;  upon  the  opening  of  navi- 
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giition  it  was  carefully  examined,  and  the  sea  was  found  to  have  made 
serious  inroads  upon  it ;  the  protection  fence  was  more  or  less  badly 
damaged  at  various  points,  the  stone  washed  away,  piles  broken  off,  and 
})lank  destroyed.  It  was  determined  to  repair  the  fence  and  to  construct 
a  few"  pile  jetties  running  out  at  right-angles  to  the  shore ;  proposals 
were  invited  for  this  work  in  May,  and  the  contract  for  it  awarded  in 
June  to  Messrs.  McKenzie  &  Brother,  of  Ashtabula,  Ohio. 

THE  PIERS. 

The  piers  at  Eric  arc  in  poor  condition,  the  under- water  work  of  the 
inner  portion  of  the  north  pier  being  of  inferior  material,  badly  put 
together.  Minor  repairs  were  made  to  the  north  pier  at  various  times 
during  the  year.  Towards  the  close  of  the  season  of  187Q,  a  vessel  ran 
into  the  outer  end  of  it,  tearing  away  the  superstructure  and  breaking 
the  timbers  down  3  feet  under  water;  although  the  weather  was  stormy, 
the  spray  freezing  upon  the  men  while  at  work,  the  necessary  repairs 
were  promptly  made.  ^ 

In  August  proposals  were  in^^ted  for  prolonging  the  south  pier  600 
linear  feet,  and  in  September  the  work  was  awarded  to  Messrs.  Hem- 
men  way  &  Hayes,  of  Painesville,  Ohio,  the  lowest  bidders,  and  contract 
was  made  in  November,  1879.  Operations  should  have  been  commenced 
under  this  contract  on  April  1,  but  the  contractors  gave  various  excuses 
for  not  commencing  at  the  time,  and  up  to  the  close  of  the  fiscal  year 
they  had  accomplished  so  little,  and  showed  such  a  lack  of  vigor  and 
energy  in  prosecuting  the  work,  that  the  engineer  in  charge  has  but 
little  hope  that  the  contract  will  be  completed  in  accordance  with  its 
terms. 

The  security  of  the  harbor  of  Erie  depends  upon  the  peninsula  of 
Presqu'ile ;  this  peninsula  has  been  from  time  to  time  seriously  injured 
by  the  heavy  gales  from  the  lake ;  much  work  has  heretofore  been  done 
for  its  protection  and  much  will  hereafter  be  required. 

The  present  project  provides  for  a  depth  of  16  feet  at  the  entrance, 
and,  in  order  to  maintain  this  depth,  requires  the  following  work : 

Extending  north  pier  800  feet,  at  $60  per  foot $48,000 

Extending  south  pier  1,600  feet,  at  $50  per  foot 80,000 

Repairing  north  pier 5,000 

Repairing  south  pier 4, 000 

Protecting  peninsula  of  Presqu'ile 5,000 

Contingencies  10  per  cent 14,000 

Total 156^000 

Of  this  amount  $45,000  has  already  been  appropriated,  leaving 
8111,000  still  required;  of  this  sum  $50,000  can  be  profitably  expended 
during  the  next  fiscal  year,  and,  if  available,  will  be  applied  to  prolong- 
ing the  piers. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  is  $610,307.23,  of  which  amount  $500,508.07  has  been 
expended ;  about  one-third  of  this  sum  was  devoted  to  the  project  for  an 
oi>ening  at  the  west  end  of  the  harbor,  and  for  the  protection  of  the 
l>eninsula. 

During  the  present  season  it  is  proposed  to  prolong  the  south  pier  600 
feet,  to  strengthen  and  repair  the  north  pier,  to  renew  the  superstruct- 
ure upon  450  feet  of  the  old  south  pier,  and  to  construct  pile  jetties  and 
repair  the  fence  for  the  protection  of  the  peninsula  of  Presqu'ile. 
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The  Bay  of  Presqu'ile  is  aboat  4^  miles  long  by  1^  miles  broad,  and  its 
waters  have  their  entrance  and  exit  through  a  channel  only  350  feet  wide ; 
at  times,  when  the  wind  is  blowing  strongly  from  the  eastward,  the  water 
in  the  east  end  of  the  lake  is  lower  than  that  in  the  bay,  and  the  current 
runs  out  with  great  velocity ;  a  change  of  wind  raises  the  east  end  of  the 
lake,  and  to  establish  its  level,  the  water,  loaded  with  sand  torn  from 
the  outer  shore  of  the  peninsula,  rushes  back  with  even  greater  velocity 
into  the  bay ;  the  natural  result  is  a  bar  at  each  end  of  the  piers  caused 
by  the  decrease  of  velocity  after  the  current  leaves  their  limits ;  bars 
will  continue  to  form  from  time  to  time,  and  the  shore-line  on  the  north 
side  of  the  north  pier,  to  advance. 

When  the  work  of  improvement  was  commenced  at  this  harbor  in 
1824,  the  channel  at  the  entrance  was  narrow  and  tortuous,  with  a  depth 
of  only  6  feet,  and  the  depth  on  the  present  line  of  the  channel  waa#ess 
than  2  feet ;  by  1827  vessels  of  ordinary  draught  were  enabled  to  enter 
the  harbor ;  by  1829  the  depth  at  the  entrance  was  from  7^  to  15  feet, 
and  in  4833  there  was  a  good  channel  with  a  depth  of  12  feet  from  the 
lake  into  the  bay,  and  this  depth  was  maintained  in  1839,  when  opera- 
tions were  suspended. 

In  1844  the  piers  were  found  to  be  in  a  dilapidated  condition ;  tliere 
was  a  depth  of  18  feet  between  the  piers,  but  shoals  were  forming  at  each 
end  of  them ;  in  18G4  there  was  still  a  depth  of  12  feet  at  the  entrance, 
but  the  channel  was  narrow  and  crooked,  and  had  been  driven  to  the 
southward  by  the  sand  drifting  around  the  north  pier ;.  in  1808  the  chan- 
nel was  straightened,  and  the  depth  increased  to  13  feet  with  a  width 
of  100  feet,  and  the  width  and  depth  has  been  increased  from  time  to 
time,  more  or  less  shoaling  taking  place  in  the  mean  while  until  the 
close  of  the  year  1879,  when  there  was  a  good  channel,  350  feet  wide  and 
16  feet  deep,  from  the  lake  to  the  deep  water  of  the  bay. 

It  will  thus  be  seen  that  with  an  expenditure  of  about  $400,000  the 
entrance  to  this  magnificent  harbor  has  been  kept  apen  for  fifty-five 
years,  and  the  depth  gradually  increased  from  less  than  2  to  16  feet. 

Erie  Harbor  is  in  tlio  collection  district  of  Erie,  Pennsylvania.  It  is  liffhted  by  seven 
lights :  a  fourth  order  coast  light  on  the  north  shore  of  the  peninsula;  fixed  white,  varied 
by  red  Hashes;  a  main  harbor  fixed  white  light  of  the  third  oraer,  and  five  range 
lights  of  the  sixth  order  to  mark  the  channels.  There  is  a  fog-beU  on  the  outer  end  of 
the  west  pier.    The  nearest  work  of  defense  is  Fort  Porter,  90  miles  distant. 

The  amount  of  revenue  collected  during  the  eleven  months  firom  July  1,  1879,  to 
May  31,  1880,  was  .^3,683.88.  The  value  of  the  foreign  imports  during  this  period  was 
$0,949,  and  the  value  of  the  foreign  exports  was  $12,578.  Nine  hundred  and  eighty- 
seven  vessels  with  au  aggregate  tonnage  of  708,604  tons  entered,  and  992  vessels  with 
an  aggregate  tonnage  of  695,083  tons  cleared,  during  the  eleven  months. 

Abstracts  of  proposals  and  contmcts  and  a  financial  statement  are 
transmitted  herewith. 

Money  statement, 

July  1,  1879,  amount  available $53,510  30 

Amount  appropriated  by  act  approved  June  14,  1880 25, 000  00 

$78, 510  30 

July  1,  1880,  amount  expended  during  fiscal  year 22,651  74 

July  1,  1880,  amount  available 55,858  56 

Amount  (estimated)  retjuired  for  completion  of  existing  project 111,000  00 

AmouHt  that  can  Im^  profitably  expanded  in  fiscal  year  ending  June  30,  ltt82    50, 000  OD 
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Abttract  of  propoiaU  for  am*lrHcHo»  of  jttHt*  at  Erie  Sttrbor,  Pfmtagltania,  received  aai 
opened  hy  Mai.  Joh»  M.  WOw;  Corp*  of  En^tnttrt,  at  U.  S.  Engintar  Ogiee,  Clevelamd, 
Ohio,  al\3o'cloi'- o-,.._j...    j-.^.^^n  r=™  .._._  -j.._„ _.  .  ,   -  ,— « 
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Ab'tracI  of  propoeaU  for  constructing  600  /incur  feet,  more  or  len  of  pier  at  Erie  Sarhor, 
PeiiHsghaHia,  reoeired  and  opened  iy  Maj.  John  M.  JFlUon,  Corps  of  Engineert,  at  V.  S. 
Engineer  Offioe,  Clereland,  Ohio,  at  11  ofdock  a.  m.,  Tueidag,  September  16,  1879,  Mit^r 
adcertiaement  of  August  14,  lUid. 
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IMrUOVEMKNT  OF  THE  HARBORS  OF  DUNKIRK  AND  BUFFALO,  LAKE 
ERIE,  AND  OF  HARBORS  ON  LAKE  ONTARIO  AND  ON  THE  RIVER 
SAINT  LAWRENCE. 


OF- 
WITH 


United  States  Engineer  Office, 

Osicegoj  N.  Y.,  August  24,  1880. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30, 1880,  upon  the  river  and  harbor  works 
in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 


Major  of  Engineers, 


J  J  I. 

improvement  of  DUNKIRK  HARBOR,  NEW  YORK. 

There  being  no  appropriation  available  for  this  harbor  during  the 
past  year,  nothing  has  been  done  there,  and  the  work  remains  in  the 
«ame  condition  as  at  the  close  of  the  last  fiscal  year. 

The  length  of  the  breakwater  proposed  in  1870  by  the  Board  of  Engi- 
neers, to  whom  the  question  of  the  improvement  of  this  harbor  was  re- 
feiTcd,  was  2,860  feet,  of  which  the  part  (560  feet  long)  beginning  at  the 
Dumb  Beacon  and  running  along  the  east  side  of  the  channel  to  the 
west  end  of  the  main  arm  of  the  breakwater  was  not  to  be  built  until  it 
was  shown  to  be  necessary. 

Of  the  main  arm,  which  wa«  to  be  2,300  feet  in  length,  1,191  feet  have 
been  built,  leaving  1,109  feet  yet  to  be  built.  The  port  has  not,  how- 
ever, developed  as  it  was  expected  to  do  when  the  report  of  the  Board 
of  Engineers  just  referred  to  was  made,  and  I  agree  with  the  opinion  of 
the  engineer  who  had  charge  of  this  work  in  1875-'76-77  that  it  is  not 
expedient  at  present  to  extend  the  breakwater  more  than  510  feet  farther, 
or  to  the  angle  referred  to  in  Major  Harwood's  estimate  for  1873,  making 
its  total  length  1,700  feet. 

The  revised  estimat-e  for  the  completion  of  tlie  whole  work  as  recom- 

luondftd  by  the  Board  of  Engineers  was $350,000  00 

Of  this  amount  there  has  been  appropriated 98, 000  00 

Balance 252,000  00 

2191 
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The  estiiuated  cost  of  extending  the  breakwater  only  510  feet,  as  here 
recommended,  is  $31,000,  and  the  appropriation  of  $10,000  made  Jane 
14, 1880,  will  build  150  feet  of  this  extension,  leaving  $21,000  yet  to  be 
appropriated  for  the  construction  of  the  remaining  300  feet. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1870,  the  object  being  to  form  an  artificial  harbor  by  the  constniction 
of  a  breakwater  in  front  of  the  town  2,860  feet  long  and  nearly  parallel 
with  the  shore,  and  to  excavate  a  channel  13  feet  deep.  The  channel 
has  been  excavated,  and  1,191  feet  of  tlie  breakwater  have  been  built, 
at  a  cost  of  $88,000. 

The  appropriation  of  $21,000  asked  for  is  to  be  applied  to  the  exten- 
sion of  this  breakwater. 

Dunkirk  Harbor,  Xew  York,  lioH  iu  tlio  coUection  diHtrict  of  Dunkirk.  It  is  Hghted 
by  a  thinl-ordor  lake-coast  light,  fixed  white,  varied  by  white  Hashes  ;  and  by  a  sixth- 
order  fixed  whit6  beacon-light  at  the  channel  or  eastern  end  of  the  west  pier.  A  dumb 
or  day  beacon  marks  the  east  side  of  the  .entrance  to  the  channel.  I?ort  Porter,  at 
Buffalo,  N.  Y.,  40  miles  to  the  eastward,  is  the  nearest  work  of  defense. 

The  present  condition  of  this  harbor  is  shown  by  the  map  appended 
to  my  last  year's  report  upon  it.  .  -  rzj^ 

The  following  statement  of  the  commerce  of  the  port  is  famished  from 
the  records  of  the  custom-liouse,  through  the  courtesy  of  the  collector 
of  customs,  for  the  fiscal  year  ending  June  30,  1880: 

Revenue  collected  from  customs $33  r>4 

Value  of  imports 1,^9  43 

Value  of  exports 20  00 

Number  of  vessels  cleartMl K> 

Their  tonnage tons..  12,688 

Number  of  vessels  entered ....•  55 

Their  t(mnage tons..  12,688 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter  and 

clear 16 

The  chief  articles  of  connucrce  at  this  port  are  lumber,  limestone,  and  ice. 

Money  statement 

Amount  appropriated  by  act  approved  June  14,  1880 $10,000  00 

July  1,  18.su,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 252,000  00 

Amount  that  can  be  jjrotitably  expended  in  fiscal  year  ending  June  30, 1882.     21, 000  00 


J  J    2. 
IMPnoVEMENT   OF   BUFFALO   HARBOR,  NEW  YORK. 

The  contract  with  F.  15.  Colton  dated  October  29. 1878,  for  the  exten- 
sion of  the  breakwater  southwardly  350  feet,  by  the  sinking  of  seven 
cribs,  each  50  by  38  feet,  on  a  gravel  and  broken  stone  foundation  laid 
in  a  trench  in  tlie  bottom,  was  completed  by  the  close  of  the  working 
season  5  the  time  for  its  execution  having  been  extended,  on  my  recom- 
mendation, from  August  31  to  December  1, 1879. 

During  the  progress  of  the  work  it  was  found  necessary,  as  required 
by  the  ap])rovcd  plans,  to  dredge  much  deeper  than  had  been  provided 
for  by  the  terms  of  the  contnict,  in  order  to  reach  the  rock  snbstratam. 

The  depth  of  dredging  required  by  the  contract  averaged  12  feet,  bat 
it  was  found  necessary  to  go  down  io  feet  below  the  bottom  in  order  to 
reach  the  hard  substratum ;  the  depth  of  water  being  about  30  feet, 
and  the  bottom  of  the  livncli  being,  therefore,  about  49  feet  below  the 
surface  of  the  lake. 
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A  contrac-t  su]>pleineiitaiy  to  Colton's  contract  of  October  29,  1878, 
aiul  <l(^signe(l  to  cover  this  additioual  work,  wa.s  recommended  by  me 
and  the  recommendation  wa.s  approved  by  the  Chief  of  Engineers  Jiily 
ir>,  1S70. 

Tlie  total  length  of  tlie  breakwater  on  the  completion  of  Colton's 
contract  was  .*j,4!2r»  feet. 

Older  date  of  Oi^tober  20,  1870,  proposals  for  the  further  extension 
of  the  Bntfah)  breakwater  500  feet  under  the  appropriation  of  ^larch  3, 
1870,  were  called  for  by  public  advertisement,  and  the  bids  received 
were  opened  at  the  United  States  Knjjjiueer  Oflice,  Oswego,  N.  Y.,  at  10 
a.  m.  on  Saturday.  Xovember  29,  1870. 

Two  classes  of  bids  were  called  for;  one  for  iron,  and  one  for  work- 
manship and  all  material  except  iron. 

There  were  but  two  bids  for  iron  ;  the  lowest  of  which,  made  by  the 
Syracuse  Iron  Woiks,  was  informal,  the  sureties  being  officers  of  the 
coinj>any  making  tlie  bid.  The  second  bid,  made  by  Frank  Wilson,  of 
<,'levehind,  was  .§1,200  higher.  It  was  therefore  recommended  that 
both  bids  be  rejected,  and  that  ])roposals  be  again  called  for  by  circular, 
whieii  recofnmendation  was  approved  by  the  Chief  of  Engineers. 

Of  the  bids  for  woi  kmanshi])  and  all  material  except  iron,  the  lowest 
was  made  by  (iibson  ^Si  Gager,  of  JUiU'alo,  N.  Y.,  whon;\'ere  found,  ou 
invest iuat ion,  to  be  irresj)onsible.  The  next  lowest  bidder  was  D. 
H.  r>aiiey,  of  Ibitfalo,  who  was  known  to  be  a  capable  and  responsible 
contractor,  and  it  was  therefore  recommended  that  the  bid  of  Gibson 
Cs:  Gager  be  rejected  and  that  of  Bailey  accepted. 

A  ^o(m1  deal  of  (hday  occurred  in  settling  this  question,  which  was 
ended  linally  by  Gibson's  refusing  to  take  the  work  when  called  upon 
to  furnish  satisfactory  bondsmen  ;  thus  confirming  the  opinion  that  had 
l)een  formed  as  a  consequence  of  the  investigations  that  had  been  made, 
that  his  bid  was  ottered  for  speculative  purposes  only,  and  should  have 
been  rejected.  The  award  was  finally  made  to  Bailey,  the  contract 
being  entered  into  Januaiy  27,  1880. 

On  the  30th  of  January  of  the  present  year  circular  letters  under  au- 
thorit}'  granted  Deceml)er  12,  1879  were  sent  out  to  dealers  inviting 
sealed  proposals  for  furnishing  iron  for  the  breakwater. 

But  two  bids  were  received ;  the  lowest,  that  of  Pratt  &  Co.,  of  Buffalo, 
was  accei)ted,  and  the  contract  for  furnisliing  iron  was  signed  by  them 
February  20,  1880. 

This  contract  has  been  lilled  and  the  iron  delivered  to  the  contractor 
for  workmanship. 

Under  the  existing  contract  with  D.  E.  Bailey,  dated  January  27, 
ISSO,  the  following  woi'k  had  been  done  at  the  close  of  the  fiscal  year: 

The  foundation  trench  had  been  excavated  to  its  full  depth  for  a  dis- 
tance of  2r»o  feet  from  the  end  of  the  breakwater,  and  partly  filled  with 
gravel. 

Stone  also  had  been  thrown  in  for  a  distani*e  of  100  feet,  the  founda- 
tion being  completed  for  50  feet. 

Tlie  ten  cribs  contracted  for  were  all  under  way;  two  of  them  were 
ready  for  sinking.  Two  dredges  were  at  work,  one  digging  the  trench 
and  one  digging  gravel. 

The  (contract  will  probably  be  complete<l  by  the  dose  of  the  workuig 
.season  of  the  present  year. 

Under  the  ap[U"opriation  of  $90,000  made  by  act  of  Congress  approved 
June  14,  1880,  sealed  proposals  for  extending  the  breakwater  500  feet 
farther  have  been  called  for,  and  will  be  opened  August  30,  1880. 

138  E 
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MISCELLANEOl'.S. 


Jn  ()4:l(H>t'i,  1S70,  twu  l-n-aks  in  the  iiortli  .side  of  the  Itieakvratei,  i>u- 
(lueod  hy  uecny  and  >?l<»niis,  were  rejiaired  at  The  foUowiiij;:  fo.>r: 

Material ^lw;j  »:; 

L.<Sor i41  '  ■' 

Torn! :u  A 

The  steam  rod-diiviT  T4'nai>iii,  helongiii;:  to  I>ult'ah»  Harbor,  wa.>  jmr 
ill  re]»air  and  taken  T(»  (>:s\ve^o,  N.  Y.,  for  teiiii>orary  use  in  makiii^; 
K '11  n  din  <:'.>. 

►FOUNDINGS   AT   INTERNATIONAL   RRIPrrE. 

N(>vend)er  iV),  IS70.  <'oniplainr  was  made  by  the  Luiubeiinen's  A»i»- 
oiationot'Tonawandathat  the  International  J>ridge(.'oiwi^any  weredunip 
in^  stone  in  the  ehanmd  of  the  ^Niagara  Iviver  at  the  he^id  of  the  cJiannt-: 
iners,  which  tliey  fean-d  woidd  obstruct  the  navi;[ration  of  the  river,  li. 
th(*  sprin*;  ^Ir.  G.  l'.  j\Iayo,  assistant  engiiu'er,  was  instrueted  to  niakf 
an  examination  of  the  matter.  His  report,  made  April  0.  18,S<»,  showi^I 
tliat  at  that  time  no  obstructions  were  found  to  exist  there. 

The  h-ngth  wliich  it  was  originally  intended  to  give  to  the  Butfalo 
Breakwater  was  t,(>00  feet.  Subsequently,  how(*ver,  a  Boanl  of  E\\:/i 
iieers,  convencMl  for  the  fuither  discussion  of  the  imi>rovement  of  J>utia!'» 
Harbor,  recommendi'd.  in  a  report  dated  August  0,  1874,  to  be  founu 
at  page  5Gi>.  Tait  11,  -Vnnual  J\eport  of  the  Chief  of  Engineers  for  th«* 
fiscal  year  en«ling  June  .'Jn,  JS7G,  that  this  breakwater  be  ext^iidi^  to  a 
length  of  7,000  feet;  that  a  ])ile-])ier  10  feet  wide  be  i*uu  from  a  point 
in  the  shore  line  o])posite  the  hea<l  of  the  Blackwell  Canal,  iwiTK-udien- 
larly  to  the  shon*,  until  it  reached  the  lO-foot  curve,  a  distance  of  al>o;ii 
l.O(M)  feet;  an<l  that  IVom  its  outer  end  a  cribwork  structure  be  buiir 
toward  the  ]n-o]»oscd  Nonth  end  of  the  outer  breakwater,  a  distance  i»t 
about  .SjlOO  feet ;  leaving  a  channel  between  its  outer  end  and  the  >ontli 
end  of  the  breakwater  of  about  ir)0  feet. 

The  pile  work  is  designated  as  the  sonth  ]»ile-pier  to  distingui>h  it 
fnnn  the  south  i»ier,  which  lies  at  the  south  side  of  the  mouth  of  Burt'alo 
Creek. 

The  estimated  cost  of  tin*  work  prol)o^ed  ]>y  this  Board  was  A2.0IKmHm». 
Thi>  scheme  was  a]>proved  by  the  Secretary  of  War  <.>ctober  ^J.  1874. 

i".-t 

I.«'Ii;;J1i  of  lu«;ik'.v;»h"1   nnlt'ifii , 7,*'^H) 

Ntiw  hiiilt ;j.  4'J« 

Hrtnju niiiy;  t«>  hi-  l»ui!r .,,   4.  IT 4 

l.rii^th  «•!'  Sim  til  i»il»»-i»ir"i  onl*  ii'<l l.lN»'» 

Now  Imilt t$7^i 

INiiiaiiiinj;"  to  !»••  l>iiil» l:'i: 

Length  of  crihwnrk  routinciiiion  ordncd,  noiu'  Imi-t   i.  l«in 

The  total  estimated  cost  of  this  work  was  .*2.<'mmmmh».  Of  this  there 
was  appropriated  : 

Hy  art  of  Mar«'li  'A.  K."   *P>«>.'M»'! 

hy  act  of  Auj^ust  1 1.  ]>T»< <».  ttiH) 

I>y  act  of  Jnr.r  1-*.  1-<T- h».  iM»it 

JU-  act  of  Man  h  ;;.  \<[* pfii. ink> 

l»y  act  of  .Iiinr  1 1.  l^-^'^ I'O.  iHm. 

Total 4.V1  f^f.i 

BaiaiKC   \ct  :«'  i»c  :*]»;>!•. ■>    :«tcil 1. '.4-*. '^HJ 
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It  will  be  remembered  that  in  my  last  annual  report  I  stated  that 
tlie  Delawaie,  Lackawanna  and  West-em  Eailroad  Company  had  takeu 
pojssession  of  the  north  United  States  pier  at  Buffalo,  which  had  been 
in  possession  and  occupancy  of  the  United  States  for  over  60  years — 
hinc(i  1826 — and  were  gradually  excluding  us  from  its  use;  and  that  the 
c|ue.stion  had  been  referred  to  the  Department  of  Justice  for  investiga- 
tion and  action,  but  that  nothing  apparently  had  yet  been  accomplished, 
while  the  railroad  company  continued  their  encroachment. 

In  October,  1879,  this  matter  came  to  a  crisis.  On  the  1st  instant,  Mr. 
]\Iayo,  my  assistant  at  Buffalo,  reported  to  me  that  he  had  been  notified 
l>y  the  agent  of  the  railroad  company  that  in  about  two  weeks  they  would 
remove  our  en gineer  boat-house  from  the  north  pier.  I  wrote  immediately 
to  the  Chief  of  Engineers,  and  to  the  United  States  district  attorney  for 
the  northern  district  of  New  York,  reporting  the  threatened  action,  and 
asking  for  instructions.  In  answer,  I  received  from  the  Office  of  the 
Chief  of  Engineers  a  letter  inclosing  the  opinion  and  advice  of  the  At- 
torney-(ieneral  of  the  United  States,  "that  the  Officer  of  Engineers  be 
instructed  to  retain  possession  and  compel  the  railroad  company  to  legal 
l>roceedings,"  and  this  was  approved  by  the  Secretary  of  War. 

On  the  VMi  of  October,  I  telegraphed  Mr.  Mayo  as  follows: 

StM'ivtary  of  War  directs  that  boat-hour^  shall  be  held  in  possession.  See  that  it  is 
^4e^  ure<l  ami  watched. 

In  answer  to  further  inquiry  as  to  what  actual  steps  shouhl  be  taken 
by  me  in  the  event  of  the  railroad  company's  refusing  to  regard  my 
notic<»  to  them  to  stop  their  encroachments  upon  the  United  States  prop- 
erty, which  refusal  seemed  highly  probable,  the  following  instructions 
and  onlers  were  sent  to  me  : 

a'ltornky-cjkxkral  to  skc'ketakv  of  wak. 

•  Department  of  Jlstice. 

IVasMngton,  Xovemher  7,  loTi). 

Sii: :  I  l.;i\«'  the  lionor  to  :j<kno\vled;jje  the  receipt  of  your  hotter  of  the  4th  instant 
addressed  to  the  Attorney-Cieneral,  and  the  inelosnre  therewith,  to  wit,  a  letter  of  the 
t£'M  ultimo,  written  by  Walter  McFarhmd,  Major  of  Engineers,  to  lin^.  Gen.  H.  G. 
\Vri«;ht,  Chief  of  Enpneers,  rehitive  to  tJie  interference  by  the  Delaware,  Lackawanna 
and  Western  Railroad  Company,  or  the  Delaware  and  Hudson  Canal  Company,  with 
the  possession  by  the  United  States  of  the  north  United  States  pier  at  Buffalo,  N.  Y. 

Mujor  MeFarlan<l  states  that  the  govennnent  has  been  in  possession  of  the  premises 
foi  lifty  yeai-s,  and  that  "  the  pier  and  United  States  boat-house  at  its  outer  end  have 
l>een  in  constant  use  and  occupation  by  the  United  States  through  its  employes." 

8uch  being  the  fact,  it  is  very  clear  that  the  agent  of  the  United  States  in  charge 
shouhl  hold  possession  of  the  pier  and  of  all  the  property  appurtenant  thereto,  which 
tlie  government  has  for  so  long  a  period  occupied. 

If  the  railway  company  or  canal  company  attempt  to  meddle  with  this  possession, 
Major  McFarland  should  oppose  such  resistance  and  so  much  force  as  is  necessary  to 
retain  it. 

He  do«\s  not  need  the  services  of  special  legal  counsel,  biit  only  to  be  instructed  to 
hold  every  inch  of  ground  to  which  the  possession  of  the  government  for  so  long  a 
i)eriod  gives  it  a  title,  and  to  be  furnished  with  such  force  as  is  necessary  to  enable 
hiui  to  do  so. 

I  must  therefore  decline  to  comply  with  the  suggestion  of  Major  McFarland  that 
f4>ecial  counsel  be  employed  in  this  case. 

I  have,  however,  again  called  the  attention  of  the  United  States  attorney  of  the  dis- 
trict to  the  matter. 

\'ery  respectfully,  your  obedient  servant, 

■>  S.  F.  Phillips, 

Acting  Attorney-Gen eiaJ, 

Hon.  Geohge  W.  McCrarv, 

ASecvetani  of  JVar. 
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[ r ii-j^t  ij]dois«-iiH"ut.  | 

KcHpeotl'uriy  rLtiirncKl  to  tho  CJiief  <>!'  Eiiginevi's,  who  Avill  dire<!t  tlie  E:.;,''iiit rr  Ofli- 
(•.«T  U)  uiuiiitain  liis  p(»hij('^Hioii  in  accord  ai  if**  witi)  the  opiinoii  of  the  Altori)*\v-<l»-nt»ral. 
liy  ordrr  of  tlu»  S('<rt'tary  of  War. 

John  Tweki»alf, 
ActiiHj  Cht*-t'  tU'rk, 
WAIi  1)K1  AKTMKXT, 

cnir:'  •'!•'  r.Nt;iM:r.i;.-  to  m  v.{oi:  v\Ai.ii:ri  m  faiiland,  o>i;rs  of  ENtiiNKi:i:s. 

♦  )FFICK  OF  THE  CHIEF  OF  EM>1NEKJ:>. 

fVashhtglon,  D,  C,  yovemlnr  Ki,  1-7.1 

8iR:  Tlu.'  iinlosod  Kioyy  oi'  a  h*it«T  from  tho  Dopartracnt  of  Justice  of  tlii^  Ttli  No- 
v<?inber  in  relation  to  tin?  interference  by  the  Delaware,  Lackawanna  and  Wt'>t-i*ri 
Kailrond  Company,  or  the  Delaware  and  Hudson  Canal  Company,  with  the  pn^iI!^■SHion 
by  the  United  States  of  tlie  north  United  State8  pier  at  Hnil'alo.  with  the  indorseineut 
oi'  the  Secretary  of  War  of  the  11th  in.stant  retnrninjj:  same  to  this  olMce.  i«Juniislieil 
for  yonr  infornuition  and  guidance. 

You  will,  in   e(>mi)liane(*,  with  the  inrttructiims  of  the  Seon^tary  of  War,  Uiatriaiii 
[loascRsiou  of  the  pier  in  accordance  with  the  0)>iniun  oi  the  Attoniey-OeTie:*aI. 
iiv  command  of  Uripidier-(.Teneral  Wright. 
Very  ie<p<  f  tfnlly,  your  ol>e(lient  servant, 

John  <;.  Fahke. 
I.i'.'itfnuni  Otlonel  of  Kngitt'Tr"^ 

Ilrt.    MtlJ.    ir&H..     I  .   >".     ./. 

Maj.  W.  M(  rAHi.ANi), 

Corps  of  L'n(fintii'i.  C  >.  -/. 

1*.  S. — h  is  .sug«r<'sted  that  you  notify  the  Delaware.  Lackawanna  audWcaieru  Kail- 
way  Com])any  of  the  opinion  of  the  Department,  of  JuKtiee.  and  the  instructions  of  the 
Secretary  of  War  thereon. 

On  the  loth  of  X^)venibei\  the  United  States  district  attoruey  for  tlie 
northern  district  of  New  York,  the  Hon.  Martin  I.  Townsend,  made  a 
report  upon  this  matter  to  the  Department  of  Justice,  an  otlicial  copy 
of  which  was  furnished  me  through  the  War  Department,  aiid  whicli 
concluded  as  follows: 

I  do  not  hesitate  to  advise  the  War  De])arrment  to  place  men  wiili  anns  in  their 
hands — soldiers  from  the  ars<>nal — to  protect  the  pier. 

The  government  in  in  i)08session,  and  although  its  right-s  are  liable  to  a<ljndication 
in  court,  the  public  ])r(»perty  should  be  etlieiently  protected  until  a  court  intervenes. 

On  the  VMh  of  Xovt^mber  I  tc^h^graplied  my  assistant  engineer  at 
Huiialo,  Mr.  Mayo,  as  follows: 

Notify  th*^  agent  of  the  railroad  that  tlio  Secretary  of  War  din'tts  th.it  the  north 
pier  is  to  bo  lu*l<l  by  the  United  States  by  fore**.  Then  be  preJM'nt  with  witnetises  and 
forbid  any  attempt  to  w<uk  upon  it.  If  tlui  force  against  yon  is  too  gn^at,  report  it  at 
once,  making  it  plain  to  tlieuj  that  y<ui  are  jufvented  by  force  innn  luiing  thi'  duty  re- 
ijuired  of  you. 

The  same  evi'nin<j',  Xnv(»inber  1I>,  I  received  the  followinj«;  telegram 
from  Mr.  JNlavo: 

Railroad  com])any  wi'.l  rvA  c«»mn>iiui«'ati«>n  with  boai-lumse,  leavi'ig  water  vn  «11 
Hides,  i^ball  1  enjoni  them  to-m<);Tt'w  f  Ati<»r»H;y  Townsend's  hdter  to  me  yenterday 
says  do  notluiig  mo?e  at  ]ui"-eiiT. 

Mayo. 

Upon  re«ei3»t  of  thi.s.  J  sent  tiie  lollops iiij;'  Telegram  to  the  Chief  of 
Engineeis: 

r)swKOo.  yoitmhcr  l9, 187*J. 

Kailroad  ciuiipaKy  .iic.jii  to  cut  Unired  States  Tier  at  Ijufialo  in  two  to-morrow.  I 
have  no  means  of  enforcing  order  of  Secretary-  of  War  to  keep  possession  of  it.  Will 
he  order  mililnry  company  at  Tort  I'oiter  to  guard  itt 

IIcFauland. 
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And  in  answer  received  the  following  message: 

Wasiiinoton,  Xovcmbev  20, 1879. 

The  tol.o  V  ^21-4  lias  been  t«'Uirrapl\eil  commanding  officer  at  Fort  Port^ir  by  Adjatant- 
Geiieral : 

"Tiie  S(Mr»tary  of  War  directs  that  you  immediately  send  a  sufficient  guard  t^  kee]) 
po>,.sertsioii  o!"  tlie  pier  at  liuttaln  to  execute  orders  jjiven  to  Major  McFarlaud,  United 
States  IL!i>;i'oHM>." 

Parke, 

Engineer. 

A  dis])atrli  was  sent  inunediately  to  the  commanding  officer  at  Fort 
Porter,  stating  what  instrnctions  I  had  received  in  the  matter  from 
the  Secretary  of  War;  and  the  same  day  the  pier  was  quietly  taken 
possession  of  l»y  an  armed  guard  from  Fort  Porter,  the  railroad  com- 
pany sto}>ping  work  upon  it  on  the  demand  of  the  officer  in  command. 

On  the  L'otii  of  November,  and  subsequently  on  the  8th  of  December, 
the  railroad  company  made  ai)plication  through  its  counsel  to  the  hon- 
orable Se<retary  of  War  for  ])ermission  to  continue  their  work  upon  the 
north  United  States  ])ier,  on  the  ground  that  they  believed  that  they 
possessed  ;)  rightful  title  to  it,  and  that  it  woidd  put  them  to  a. good 
deal  of  inconvenience  and  expense  if  they  w^ere  prevented  from  carrying 
out  the  w  ork  which  they  had  already  contracted  to  have  done,  offering 
at  the  same  time  to  furnish  such  guarantees  a«  might  be  necessary  to 
prevent  anything  done  in  this  behalf  from  affecting  the  then  present 
legal  status. 

These  applications  and  the  proceedings  that  were  taken  under  them 
are  explained  l>y  the  following  letters  and  indorsemerH:s: 

r»Fr.A\vAj;K..  [. \CKA\VANNA  AND  wkstp:rx    railhoad  cumpan'v  to  thk  secretary 

(»F    war. 

^  The  Arlington'; 

'  Washington,  JJ,  C,  xVorcm&er  26,  1879. 

Sir  :  hi  lAr.  matter  of  tlie  coutroversey  between  the  government  and  the  Delaware, 
Lackawauna  and  Western  Railroad  Company  over  the  nortli  pier  of  Buffalo  Harbor, 
we  desire  to  .>.ubHiit  the  folh)win;;;  : 

Fir>*t.  The  railroad  company  claims,  and  believes  it  will  at  the  proper  time  be  able 
to  satiKty  the  ^^overnment  anthorities,  that  it  is  the  owner  in  fee,  by  regular,  proper 
title,  of  the  land  cm  which  the  pier  re.st8. 

Second.  That  the  *j;overnment  never  obtained  any  title,  but  abont  the  year  1826 
tonstrnrted  itM  ]der,  i)ayinj:j  no  attention  to  the  question  of  title. 

Thir«l.  That  the  railroad  company  being  the  owner  of  the  wat<»r  lots  north  of  and 
adjoininjij  the  ]»ier,  have  lately  tilled  these  lots  for  the  purpose  of  utilizing  tliem  for 
coal  puiiM).st-s. 

Fourth.  That  believin;?  itself  to  be  the  owner  of  the  pier  it  made  examination  of  it 
and  found  that  it  was  defective  in  that  it  rested  simply  on  the  earth  bottom  and  had 
become  tjuiti^  <lilapidated.  tilted  (»ver,  <fcc.,  and  that,  owing  to  it«  construction,  it  had 
been  impo.v^ibje  to  ;4;ive  sutticient  depth  of  water  alongside  for  purposes  of  navigation 
(the  «le]»tli  extendin<r  out  (nir)  about  2tJ  feet  into  Buffalo  Creek,  alongside,  being  only 
about  10  icet  i.  and  tlu\v  therefore  set  about  taking  up  this  pier  and  putting  down 
on  the  simi''  Hue  a  new  pier,  goiui^  down  l*!*  feet  to  the  bed  rock,  and  dredging  along- 
side so  as  t<»  i;ive  u  depth  of  waft'r  of  Wfeet;  this  ahmg  the  length  of  the  company's 
eiitije  liuf.  to  wit,  7'iO,'^.^  feet. 

In  th«'  pu>>.e(  iirion  of  this  undertaking  they  have  removed  500  feet  of  the  old  pier, 
have  roustrurted  t<»  the  surface  of  the  water  'Mi)  feet,  and  were  engaged  with  a  force  of 
more  than  10«>  imm  and  two  dredges  in  the  work,  expecting  to  complete  it  this  fall 
(liaviti'4  couKJieiiced  Oct(d>er  2.  1879),  when,  on  the  20th  instant,  they  were  stopped  by 
the  nrovernnient  oiticials,  w  ho  took  possession  by  the  Federal  soldiers. 

Fifth.  Waiviu*^  the  question  of  legal  rights  for  the  present,  certain  practical  con- 
siderations make  it  desirable  that  the  work  be  continued. 

In  the  first  place,  should  it  not  be  it  is  i>robable  that  by  the  storms  of  the  coming 
season  tin-  earth  will  be  washed  into  the  harbor  and  the  spring  navigation  obstructed. 

Secondly.  The  com]»any  will  sustain  great  pecuniary  loss,  and  all  this  will  be  with- 
out anv  beierlt  to  anvbodv. 
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If  wo  are  porinitttMl  to  jx<>  on,  a  new  pier  in  the  place  of  the  old  oue,  much  berier  and 
inoie  permanent,  will  b(^  put  on  the  site  of  the  old  one  Inifore  the  winter  fairly  setM  in, 
the  damages  to  future  navi'j:ation  will  be  guarded  against,  and  the  harbor  much  im- 
jfroved. 

We  res]>e<:t fully  suggest  that  such  immediate  examination  be  given  by  the  depart- 
ment of  tliese  matters  (not  in<;ludiu;j  questions  of  title)  as  will- satisfy  it  as  to  the  facts 
iind  that  orders  may  be  given  that  the  railroad  company  be  not  further  intertero<l  with 
in  the  i>ros<M'ution  of  this  work,  the  company  meantime  executing  such  instruments 
aM  may  be  sati'^factory  to  you,  guaranteeing  that  whatever  shall  be  dtuie  in  thisbrhalf 
KJiall  not  in  anv  wav  atVect  tli«^  legal  Htatits. 

I  am.  sir.  very  re^SjU'ctfully,  your  obedient  servant, 

SlIKliMAX  S.  RoGr.its. 
('ointsfl for  Jklawarc,  Lavlawainm  ami  Ucstern  liuilnnid  t'OMpu-'if. 

}Uir.  (iyjihOK  W.  M(  Ckakv. 

Sffcntartj  of  \\\u\ 

! First  indorst-nteut.l 

Wau  Department,  J\ore>H6r/"2ti,  X^V^. 

}\e«"i"  'tt'.i]];.  r«'t«n»^i  to  tin*  A<ting  Cliief  of  Engineers  for  early  report. 

CJkorge  W.  McCkaky, 

Sevreiary  of  War. 

!S«  I'uiul  iiulursc'Turnt.) 

OfFK  K   OF  CllIKF  OF   EXGINEER.*. 

Kespcvt fully  n'frnvil  to  Ma.j.  Walter  M(Farlan«l,  Corps  of  Engim^era,  for  his  infor- 
mation an<l  With  request  thai  he  will  nuike  the  examination  asKed  for  without  delay 
aiid  rc])ort  his  views  fully  tln-reun. 

It  will  b«.'  ^«'eii  that  early  acticm  is  desireil  by  the  .Secretary  of  War. 

Joirx  G.  Parke, 
♦  AvVnuj  Chief  of  EngUittrA. 

!  Third  iiuloisoiiH-nr.] 

1'mtkl>  States  ExciiNEER  Office. 

Osncf/o,  y.  y.f  Xovembtr  *^y  lc*79. 

Kespi-etiully  returned  to  the  Chief  of  Engineers.  f^ 

The  statement  of  the  counsel  for  the  Delaware,  Lackawanna  and  Western  Railroad 
Company  is  a  fair  one  with  this  exception,  that  tlio  troops  were  not  used  to  compel 
i  lie  company  to  stop  work.  They  stopped  work  when  the  demand  wiis  made  by  my 
assistant,  under  telegra]>hic  orders  from  me  containing  the  decision  of  the  honorable 
Secretary  of  War  to  use  force  if  necessary.  After  thev  had  8toppe<l  work,  a  guard 
was  placed  over  the  pier  in  (lisjuite,  with  orders  to  permit  no'work  to  be  done  upou  it. 
In  regard  to  the  permission  asked  to  continue  work  without  prejudice  to  the  title  of 
-  he  United  States,  1  have  to  say  that  I  tliink  it  w<nild  be  to  the  interest  of  the  pnb- 
!  c,  as  well  as  <if  both  parties  to  the  controversy,  to  allow  this  so  far  as  the  restoration 
of  the  work  already  pulled  down  by  them  is  concerned,  but  no  farther.  If  the  title  is 
eventually  shown  to  be  in  tlie  Unite<l  States,  then  the  railroad  company  would  have  to 
rebuild  this  work  or  pay  for  it,  and  if  it  is  shown  to  be  in  the  railroad  company,  then  it 
will  be  well  to  have  the  claim  for  damages  which  they  will  make  against  the  United 
States  as  low  as  ])ossible. 

But  whatever  work  is  doiu»  un<ler  these  circumstances  should  first  Ikj  submitted  ti> 
and  approved  by  the  Chief  of  Engimrers.  My  reconnnendation  then,  is.  that  the  com- 
pany be  allowe<l  to  continue  tlie  reconstruction  of  the  oiK)  feet  of  the  north  pier  that 
they  have  pulled  down,  tirst  submitting  their  jdans  to  the  Chief  of  Engineers  for  ap- 
proval and  guaranteeing  that  they  will  disturb  no  other  part  of  that  pier,  nor  interrupt 
'and  communication  with  the  boat-house  at  its  western  end,  until  this  controversy  i-i 
settled,  and  that  the  }>ermi8sion  so  granted  them  shall  not  be  used  or  constrneil  in  any 
way  to  the  i»n-.jiidicc  of  the  tith^  <if  the  United  Stat<?s  to  the  premises. 

Walter  McFarland, 

Major  of  Engineer**, 

'.  Kouith  iiidojsenn'iit.l 

Office  of  thi:  Chief  of  Engineers. 

JJectmher  1,  1879. 

ReKpecifuily  returned  to  the  hoiKuable  the  Secretary  of  War,  inviting  attention  to 
the  foregoing  indorsement  (third;  of  Ma.j.  Walter  McFarland,  Corps  of  Engineer**, 
whose  views  are  c<mcun'ed  in. 

It  is  recouiniended.  theicJore,  that  the  Delaware,  Lackawanna  and  Western  Rail- 
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road  C\niip;niy  In*  uU<»wt^l  to  <*ontiune  the  reconstruction  <>!'  tlie  oiK)  feet  of  the  north 
uit'T  Thar  rliev  have  pulled  down,  first  submitting  their  ]dans  for  approval  and  gnar- 
autoeirii:  to  the  United  Sfatf.s  that  they  will  disturb  noother  partof  that  pier  or  inter- 
lupt  l.md  (•oiiiTtiniii«-Htioii  with  the  boat-house  at  its  western  end  until  this  controversy 
".v  H*'tt;r<l  :  and  thai  \h*f-  piTini'^sioii  so  jjratited  shall  not  he  nsed  or  construed  in  any 
A  ay  To  i}m«  ]»r.MiM)i.-»'  (>i't1im  tith-of  th»'  l.'uiteil  Spates  to  rh».*  premises. 

John  G.  Parkk, 
Avt'nt'j  Chief  of  Engineers, 
[Fifth  in«lorseiu»ut.l 

"l\\v  \ '.»  A«,  uiil  rt'«'oiiiijuMidarions  of  the  Chief  of  Knj^ineers  are  approved.     But  the 
s-iimlatiou  whi<  h  i5>  to  he  agre«Ml  upon  b«.'tweeti  the  Tnited  8tat<.'s  and  the  railway 
i'»nipaiiy  shoulil  he  suhmitte<l  U)  the  lJuit«'d  States  district  attorney  for  his  approval. 
The  Chief  <»i"  l^iiirincers  will  instruct  Major  MeFarland  a*«ordingly. 
}'v  oi*l«T  ••!  thf  .Secretary  of  War. 

H.  T.  Ckosby, 

Chief  Clerk, 
\Vaf:  Di.i'Aiii.MKM.  Ihctitthtr  :),  1^70. 

VELAW  \liK,    r.\(.K.\WANNA    AM>    WKSTIMIX    RAILKOAI)    COMPANY    T«  >    llIK    SF.CRKTARY 

OF    WAK. 

WASiiiNfiK^N.  I>.  C,  Dertmhir  8,  1H79. 

Sn: :  Krffi  lini;  to  iny  ••onmninication  of  Xovenibfr  "^0  in  nOation  to  the  c<mtroversy 
alioMT  Oi«*  i»Id  North  Pi«*r  of  IJuifalo  Harbor,  1  desire  to  say  that  I  loarn  from  conversa- 
tion w  II  h  Ma.i(»r  McKarland  that  th<*  length  of  pier  heretofore  removed  by  the  Delaware, 
L;t<  kit  ^  aima  and  \V<'<t«'rn  RaUroad  Company  is  about  tU^itW't.  instead  of  500  as  st.ate<l 
'«»>  uif  in  uiy  l«'tt»M-  <»f  Nov<*iiibi*r  'J!).  Tin*  error  in  stat^'UnMii  arovV*  from  a  want  of  cor- 
i"<-t  inioruiation  on  tin*  subji'ct. 

What  I  dfsin' now  to  sa>  is  this:  The  whole  length  of  pier  whi»*h  the  <*omi>any  desires 
*«i  ioiihi  is  7"jf'  r«'i*i.  Jr  wonhl  liot  s«*»-m  nt*c«*ssary,  in  ord»'r  to  prote<;t  any  public  interest 
That  whiiJ*  TJM*  iom]iany  is  permitted  to  constru<*t  its  pierov«*r  rhe^llli  fe*'t  it  shoukl  be 
'.•reventJMl  fnun  iloing  s<»  over  the  other  1<»7  f<*et.  Tht*  contra<^  which  the  company 
I»as  math-  rails  for  tin-  construction  of  the  entire  720  feet,  and  I  earnestly  request  that 
:  jie  company  bt*  luriiiittetl  t<»  go  [on]  and  t-omplete  it,  submitting  its  plans  to  the  Depart- 
ment of  Kngineeis  ami  irJving  its  stipulatit>n  that  th*'  * Hf'ir*  nuc  pier  shall^  so  far  as  the 
If  ml  rights  of  (he  */orrrui.itiit  and  fhe  company  are  concerned,  utand  precixfUi  aft  the  old  pier 
'•id.  and  that  tht-  riahtu  of  the  tptn rnment  shall  not  bf  prejudiced  bij  anythimj  done  or  left 
nna«*n*  hfi  it  inton   the  coinpletitnt  thercrtf. 

I  nnderst.sntl  it  to  bedcsjiable  that  conveniences  be  providetl  at  or  near  the  pier  for 
a  bi>at-hons.-  ami  landing  ft)r  the  government  othcers  antl  men  engaged  in  building  the 
liuii'alo  Break  wa:er  ami  other  improvements  of  the  harlx^r.  The  company  will  gladly 
furnish  whatev«;r  et^nveniences  t)f  this  kitnl  mav  be  tlesired.  I  am  very  desirous  of 
n*turning  home  as  early  as  p«»ssiblc.  ami  the  jiresent  favorable  weather  would  greatly 
.i*«siNt  the  s])eetly  ci»mpletion  of  the  work. 

May  I  ask  the  submission  of  this  matter  to  the  Engineer  Department  ft )r  further  re- 
port, or  snch  (»ther  action  in  the  ]»remises  as  shall  seem  to  yt>u  to  be  proper  ? 
1  an',  sir.  with  j:i»'at  lespeet.  yt)ur  (duMlient  .s«^rvant. 

SHKliMAX   S.    KOGKRS, 

For  said  Company, 

[First  iiul»*rstin»'Ut.  | 

Ke».}»e.tfKlly  ri'ferrcv]  -.»  the  A«  ting  ('hi«'f  of  Engineer^  lor  early  report. 

GKoKtrK   \V.    McCRARY, 

Secretary  of  IVar, 
I)kcemi:kk  -,  1*7 L». 

I  Sf«  Olid  iD<lors»*in**uT.  ] 

Office  of  Chief  of  ExciiNKERs, 

December  8,  1879. 

Respectfully  referretl  tt)  Maj.  W.  MeFarland,  Corps  of  Engineers,  for  report  in  con- 
l}e  -X-.ow  with  I  reviouH  papers  herewith. 

John  G.  Parke, 
Acting  Chief  of  Engineers, 

^Tliiixi  inth»rMement.] 

Office  of  Chief  of  Engineers, 
Washington,  1).  C,  December  8,  1879. 

Kespectfully  returned  to  the  Chief  of  Engineers. 

It  appears  by  the  report  of  my  assistant  engineer  at  Butfalo  that  the  length  of  pier 
that  hiw  been  actually  removed  bv  the  Delaware,  Lackawanna  and  Western  Railroad 
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Company  is  ol3  foot,  and  as  \]w  company  ilosiros  to  rrbiiihl  only  107  feet  more,  or  a 
total  of  720  f.M't,  I  do  not  soo  that  any  i)nbliir  int<*rc'Ht  of  tlio  Unit^Ml  8tate8  would  l)o 
prejndiced  by  all(»winjx  tht-ni  to  do  ^o,  provided  the  lojja!  statnA  uh  to  title  b«*  wjcurMi 
by  i>roprr  stipulation^  a-  propost-d.  and  the  j;()vernjn«'nr  1m.*  n<»t  deprived  of  the  bivit- 
iug  facililies  wlijclj  it  new  '•!i.i'»>>  Jit  thi^s  liarl>or. 

Waltkr  McKari-a>"i», 

Major  of  Knffivc^n. 

'I'.mi-th  iiHloisciiiciit. 

Okkick  ov  Ciiir.i    j»k  Engixkf.ks, 

JhcemlH-r  r*,  lf^\}. 

Respe<li'ii':!>  niiiMird  !«»  tliv  ]n»ii(>i;ible  the  Secretary  of  War,  inviting  attention  to 
the  fore^oin::  indorsement  •)f  Major  MeFarland.  Th<»re  seems  to  bo  no  objection  to 
perijiittiii;jt  the  railway  company  to  reeonstrnet  the  i)ierfor  the  lenfftb  of  72fJfeet  npon 
the  conditions  nann.'d  in  the  h*tter  of  Mr.  Ko/jfers  and  in  tin;  indorsement  of  Mi^jor 
MeFarland,  the  >tipnhition  w'nleii  is  to  be  aji^reed  njKin  bet  with  the  United  iStates  and 
the  railvvjiv  eonn>anv  tn  be  snbn'itted  to  tin*  United  .States  di»triet  attoniev  for  hi- 
apynovjil.  as  rejjuired  by  iii-^ti  ■■rti<»ns  of  the  Seer,"taiy  of  War  IVi*oml»er  3.  l^^O. 

Urevicni^  ]>:ip«'r>  lien-^vith. 

.Toiiv  G.  Pakki:. 
Aviinf)  i  'li iff  of  Kit g i n t'ers. 

;  I  itth  iinlor.sniHiit. 

War  1)kI'ai:tmknt,  Dectmher  ri,  1H71». 

R*'.spec:i'iiliv  ietnrne<i  to  iln*  A«  tiii«j  Chief  of  Enp^ineers,  whotie  views  are  concun'ed 
in  and  ai>;»ro.ed,  and  ^vi!l  In-  «  uiried  out  by  the  j) roper  orders. 

GKoinjE  W.  McCrarv, 

Scvretarif  of  iVnr. 
[Sixth  ni4loi-8timeut  i 

Of  KICK  (»r  Chikf  of  Engixeera, 

December  8,  IJ^?. 

Kesp«*ct:ully  r(  IV".  re.l  to  Mai«ir  M<-Farhind,  Corps  of  Knp;ineers,  who  will  please  carry 
out  the  instru<''-o!;-  of  tin-  h«>;n>rablo  the  S<'<Tetary  <»f  War  as  set  forth  in  the  forego- 
ing ind(Ms«ineu*  -. 

John  G.  Parke. 
Aiti ng  Chhf  of  Engi neer^. 

! Sf Vint h  inddiMcineiit . j 

Washinutox,  D.  C,  DetThiher  12,  lj^i>. 

Respect fuiiy  icturn»'d  to  ihe  Chi*^f  of  Engineers. 

In  accordanci'  with  the  in.^tnietions  of  the  previous  indon»t^mentA,  the  written  stip- 
ulation oifered  l»y  tiie  counsei  of  the  Delaware,  Lackawanna  and  Western  Railroad 
Company  was  ]>resented  by  me  to  tin*  United  States  <listriet  attorney  for  the  northera 
district  of  New  York  for  his  oi»inion,  whicli  he  in<lorscd  upon  it  as  iollows: 

*'With  th<;  anu-ndnient  iu  my  handwritin;j;  within  nnide,  I  think  the  within  contract 
if  sipied  by  th"  Debiw.'ue,  Lackawanna,  a u<l  Western  Company  will  accomplish  what 
the  8ecretarv  of  War  projio-ic. 

"December  ;^,  HT1>. 

•  'MAiniN    I.    TOWNSEM). 

''Uiiiifd  Slnlrs  Atlornrii,  X<n'therit  iJintrict,  Acif  Yuri'.'* 
(See  incln>.ui'e  1  h<*i««'.vit]i. 

A  coi»y  of  liiis  |>i»per.  ineludi;i^  the  aiu:*ndinent>  made  by  Mr.  Townsend,  was  then 
made  and  >i,nn<'d  b>  Sum.  ^1'»:hi.  pi'csident  of  the  Delaware.  Lackawanna  and  Western 
Com))any,  ami  sealed  with  tin-  corjKirate  seal  of  the  company,  and  is  herewith  (see 
inclosure  'i). 

I  tln-n  nntilied  the  Aitiuij  CJiief  of  Ent;ine<«i>»  of  the  resnlt,  recommending  that  the 
military  piard  b<;  removed  fii)m  the  ]>ier,  and,  under  the  anthority  given  me  in  the 
original  tele;;rMpliie  iustruetion-i  to  the  commanding?  «>tiieer  at  Fort  Porter,  I  tele- 
graphed him  that  the  couip.niy  wa-.  permitted  to  re>%ume  work,  and  that  I  had  recom- 
inen<led  that  oi(lei>  be  is>"e«l  to  withdraw  his  ;juar!i. 

WaMKK   MrFAIlLAN'I). 

Miiior  uf  Enqineer*, 

iN<.:i,osnji-:  1. 

This  i-^  f!;i'  sau:«'  a>  iu«loHiire  *>  wliieh  follows,  with  tin-  exception  of  the  words  in- 
8crted  by  the  Hon.  M.ntiu  I.  ^rowii-*»*nd,  whi<'h  are  incI«»'M'd  :ti  bracket!*. 
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In  thn  mattoT  of  the  North  Pier  of  Bn(Vah)  FlHrboi. 

Ill  consiih'i.ition  <>!'  tbi;  a<t\on  of  the  anthoritii'S  of  the  L'nited  8tato.s  Government, 
by  which  tlio  Delaware.  T.ackawanna  and  Western  Kailroad  Comnanyis  permitted  to 

})roceed  with  the  conMiniction  of  720  feet  of  pier  on  the  Hite  of  the  old  North  Pier  of 
inilalo  Harbor,  it  is  stipnlated  and  a^re«Hi  on  behalf  of  said  eompany[tliat  the  United 
States  shall  be  held  to  bo  in  possession  of  the  new  pier  to  the  same  extent  as  they 
wore  of  the  old  pier]  and  that  sneh  permission  shall  not  in  any  manner  prejudice  any 
legal  or  equitable  right  of  the  lTnit<»d  Stat«»s  of  America  ;  that  the  rights  of  said  the 
l'nited  Stat«'s  <>f  America  in  the  new  pier  shall  be  precisely  the  same  as  its  rights  in 
the  old  pier:  and  that  no  right  whatever  of  said  the  United  States  of  America  shall 
be  prejudiced  by  anything  «ione.  or  left  undone  by  it  before  the  completion  of  such  new 
pier  by  said  company.  And  said  company  further  agrei*s  to  furnish  on  said  pier  (or 
on  its  j)r«»mis»s  contiguons  at  such  convenient  place  as  the  government  authorities  may 
suggest)  suitjible  convcnniKcs  for  bf»at  landing,  and  boat-house  for  the  use  of  the  gov- 
eranuMit  odif-ers  an<l  nu'n  who  shall  be  engaged  in  the  construction  of  liuti'alo  Break- 
water and  other  improvements  of  Butl'alo  Harbor.  ^ 

Nothing  herein  v»»hall  be  <'onstrued  as  a  waiver  of,  or  shall  in  any  manner  impair  any 
right  of,  said  company  in  the  old  pier  or  the  premises  covered  thereby. 

In  witn«'Ss  whereof  the  Delaware,  Lackawanna  and  Westmi  Kailroad  Company 
has  cans«Ml  this  stipulation  f^o  be  signed  by  its  ]»resident  and  itscoqjorate  seal  to  be  af- 
fixed thereto,  at  its  ofHce  in  the  <  itv  of  New  York,  this  9th  day  of  December,  1379. 

Sam.  Sloan, 

Prcvident. 

Att«Nt  : 

[SKAL.  ]  ritKD.  F.    ChaMBEKS, 

^Secretary. 

With  the  amen'tnient  in  my  hainiwi  itjug  within  madci,  I  think  the  within  contract, 
if  signed  by  the  D«laware,  L.K.kawanrn  and  Western  Company,  will  accomplish  what 
the  Secretarv  of  War  propos(\4. 
l>ecrmbcr\),  1879. 

Martin  I.  Towxsknd, 
f'nit*f(1  Sfate-^  Attorney f  Northern  Distrki  of  Xcw  Tork. 

The  ''amenduK'ni  "  referred  to  above  appears  in  the  original  as  an  interlineation, 
and  begins  with  the  words  **that  the  United  States  shall  be  held  to  be,'' and  conclud- 
ing with  the  wonls  *'  as  they  were  of  the  old  j>ier  and." 

Tbe  guard  liaviiig  been  withdrawn,  and  the  resunii)tiou  of  work  au- 
thorized, the  raihoatl  company,  in  accordance  with  the  tenn.s  of  its  stip- 
ulation relating  to  providing  the  United  States  with  a  suitable  boat- 
house  at  some  convenient  i)oint  on  the  north  pier,  or  on  the  company's 
pi-emises  contiguous  to  it,  have  built  for  us  a  boat-house  24  by  30  feet, 
li"ontiug  on  the  Erie  basin,  next  to  what  is  known  a<s  Coit's  Slip,  or  art 
near  to  it  at  least  as  the  company's  property  extends. 
.  The  site  was  selected  by  the  company's  engineer,  Mr.  A.  Bryson,  jr., 
and  myself,  in  conjunction,  and  the  building  is  quite  as  conveniently  sit- 
uat<?d  for  our  own  use,  and  is  not  so  much  in  the  way  of  the  company's 
operations,  as  was  the  old  boat-house.   Its  position  is  shown  on  the  map 
herewith.     ^ 

So,  for  the  ]>rcsent.  tiri>  controversy  is  amicably  settled. 

Bntfalo  llaibor.  New  York,  i:»  situated  within  the  collection  district  of  Buitalo  Creek. 
It  is  lighte<i  l)y  a  third  ord»r  fixed  white  light  at  the  outer  end  of  the  south  pier;  a 
tixed  red  fourth  order  light  at  the  north  end  of  the  breakwater;  and  a  fixed  white 
light  of  the  fourth  ord»r,  vari<Hl  with  white  flashes,  on  Horseshoe  Reef,  at  the  entrance 
to  the  Niagara  Hiver.     Fort  Porter  is  within  the  city  limits,  on  the  Niagara  River. 

The  following  statement  of  the  commerce  of  the  port  for  the  fiscal  year 
ending  June  oO,  1S80,  is,  by  the  courtesy  of  the  collector  of  customs, 
furnished  from  the  records  of  the  custom-house : 

Revenue  from  customs $(><>9, 8S2  17 

Value  of  imports .'i,  318, 257  00 

Valoo  of  exports 3*45,027  00 

Number  of  vesselr^  cleared 5, 160  00 


2202  RKPORT  OF  TEK  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Their  toim;i^<' tous..  *2.  7l*J.  .'.ir.?  w 

Number  ol'  vessels  i-ntered Ti,  I'll  in» 

Tlioir  tduiiajL^e tou«..  *i.  .'ir^».  T9i»  fO 

i^i'obablr  iiinuber  of  anivals  ami  (h-partiire-s  of  wswls  w):i«ib  do  not  en- 

tfr  ami  clear Iiliio 

Thief  arti<:l«'s  of  commerco:  grain  and  hnnber. 

Money  statemtiif, 

July  1,  !"•>•(',  aniouni  available..' -^171?.  ^i*•2  oij 

Anioniit  ain>r(»i»riated  bv  act  approved  June  14,  l•-^(' 1K.»,  QUO  l»0 

.July  1,  18h>,  amount  rxpend«'d  during  fiscal  year Tj-,  811  1*2 

Jtilv  1,  l^HJ.  outstaudiiig  liabilities ! 110  5>t; 

July  1,  ls-0,  annnint  available lJ*i»,970  4-i 

Anuuint  (cstinuitcd)  reijuircd  for  completion  <if  cxisling  juojeet 1.54r>,tK»0  fi 

Amount  that  can  be  i)rofit  ably  expended  ifi  fiscal  year  »Mjd;vg.Iune:JO,  l^rJ.       :i<H».  IHKI  in' 


Ahfitrmt  uf  propomih  for  the  exttuxlon  of  Ihifalo  Ilrmltcaur.  r^t^th'efl  ami  opi-ntd  at  Unifvl 
Statfft  Kinjiuiii'  OfHrc,  (hweijo,  A.  )'.,  at  10  (/*c/o»  A  (i.  //*..  Soaniher  20,  IS?!),  iiHdtrwl- 
^•crtiMtmtnt  of  Octohfr '^9.  Iri";*^, 

I  « 

No.  N:imr  iiinl  a<l«lr«  ss  ol  linldfr.  <|Uaniity,    J.i  OOU  j     |j.      400  000  ft  nwt€»      inuiiti;y. 


rt.,  b.in.  !      j;;y;   '*^^   "•■  I      1,200. OnO  ft..  Un:. 


1      S\rjnns«.'   Iron  Works.  K.  H.  (Jen*. 

j»r»f>i(l».'iit.  S\Tft<iiM',  X.  V.     (iiiai-  1 

unToi-H  :  K.  Xilsmi.  (r«'«M«'H,  N.  Y. ; 

Charles  K.  Unbhill,  (;.»1(1.h,  X.  Y. 
•J      Frank    WilMHi.     (M«  vtlaiul,    Ohio. 

<iuarautors:    Aunm    M.    Wilcux.  ■ 

(;i»iV«'laiid.(Hiio;Daiiiil  11.  Ta\lor.  I 

CU'Vflaml.  Ohio. 
'.i      Lucius  Farrirt    aiul   AlexainItT    If,     At  ."?2.'i|K.r !  m'(.  tr..     A*  tiU.^Ki  in-r  l.iHMI    At   $17-W  jut  l.W^I 

<.iarli«'hl.  Puincrtvilh'.  Ohio.   (Jjiar-        h.  m.,  .i=♦;:i.^  |      Jt..  b.  «:..$«. 4<NK  It.,  b.  Di..|til.U««>. 

'      antors:    Uicburd    Tinaii,   Pain<>rt-  • 

ville,    Ohio:  Geoijie    ^V.    Sli-th'.  I 

I'aiueHville,  Ohio.  i 

4  .  AiMlrew  Si)!nil«linj;,  Butlulo,  X.   Y.     At -fUi  jxr  l.iru::..    At^JSpt-rl.OOOlt.,  I  At  $20  por  I.OOOlt^ 

(Juainutor.s:     Lrwis    J.    IJ.-iiuott.         1».  ni..  .*1.0l;0.  jmu..  .*t.W»0.  b.  ill.,  ^4.000. 

ilullalo,  N.  Y.;  (ieorge Talbot,  IJuf- 

lalo.  X'.  V. 
:.     D.  K.  IJailfv,  P>ut!alo.  N.  Y.    (Junr- 

antorM:    Ororue  lalljot.   JtuU'alo, 

X.  Y. ;  William  Kiclianl.son.   l>ut'- 

falo,  X.  Y.  ' 

«     John  G.  Moore,  Xew  York,  X.  V.     At  >':{r.|»».rl.oK  :;..    A:  ii:2i»fr  1.0<m)  ft.,  ,  At  $1C  p«rl.000  It.. 

(Juarantor**:     John     O.      Kvaiis.         b.  ni..  tJ-T'i.  b.  uj.,  Jf^.tfO"*.  b.  id.,  tl9.'JU0. 

\N'aMhinut«»u.    D.    (\  :   Dauiol    M.  . 

Owtii.  Xe\N  York.  X.  Y.  ' 

7  ;  Gibson   A:   Gayer.     P.utVah).    X\     V.     At  .f'!<>pn]  (H»*. 't..     At^lbp^-r  l.OOO  It..  '  At  $1.V50  p<.r  1,^^ 

Guarantors  :  John  Itrininjr.   Hul-         li.  in.,  .*7.'^f.  I.  iu.,  *7  COO.  '   fl.,  b.iu.,f)t*.600. 

lalo.   X.  Y.  :   Auiiust  Si)it/nnll<-i-.  , 

!      IJutlalo,  X.  Y. 
h     Geor;;e    K.lloi;}:.     Fuh«;n,    N.     V.     At  .f:{7pei  1  out  ?v.  ,  A*  tJfi  jkt  1.000  ft..  "  At  123  yur  1.000  ft., 
I      (Juarantois:    F.  1>.   V.in   WaL'jri-         b.  nj.,  JfP'J'.  1      I.  h  .  fll.L'OO.  b.  in..  (27.600. 


At  .f:r>iM-rl.O«Ki  n.    i  At.f?2:;per  l.OOOft.,    At  $17  p^r  1.000  ft., 
b.  ni..  .<^t^Tr).  b.  111.,  19.200.  b.  m.,  4UIJ.40O. 


nan,    Fulton.   X.    Y.  :  O.    J.  Jen- 
i:ih}:s   Fiilto:..  X.  Y 
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Abstniot  of  yro-»f^i\'H  for  iltf  txltnsion  of  Buffalo  BraiknuiUr^  .fr. — Contimied. 


No, 


y.'ine  .Ml  1  .:«M:'  — <  ••?"  •  iU'i*  :. 


/^..,,.  1  „«,.«,-;       Stone, Inok til  and 


Stone,  riprip,  ap- 
proximate quam- 
titv,  1.800  tons. 


1  Syra('U!»e  Ir«»u  W(»ili«»,  R.  H,  (Jere. 

pn'aideut.  Syracuhe.  N.  Y.  (iiiar- 
aiitoi'H:  It.  Nelnou,  (jrtiddvM,  2^.  y. ; 
<  harleft  K.  HiibbeU,  Geddes,  N.  Y. 

2  Frank    Wilson.     Cleveland,     Ohio. 

tiuai-aulor-s:  Aaron  M.  Wilcox. 
Cleveland. Ohio:  Daniel  K.  Ta\lor, 
('levoland,  Ohio. 

3  '  Liiciufl    FaiTiw  and  Alexander    II. 

Garfield.  Painesville,  Ohio.  Guar- 
antorr»:  Kic-bard  Tiuan,  Paines- 
ville,  Ohio :  Georg*.'  W.  !Stv«-lf. 
Paiuesville,  Ohio. 

4  Andrew  Spaulding,  Buffalo,  N.  Y. 

Guarantor** :  I^wiH  J.  Henuetr, 
Buffalo,  N.  Y. :  George  TalUot,  Buf- 
falo. N.  Y. 

5  D.  E.  Bail.y.  P.uffalo.  N.  Y.     (niar- 
,      antors:    Grorjje  Talbot.,   Buffalo. 

N.  Y. :  William  KichanNon.  Buf- 
'      falo,  N.  Y. 

6  John,(i.  Moore.  New  York,  N.  Y. 
I      (Juarantors:     John     O.     Kvans. 

Washington.  D.  C.  ;  Daniel  M. 
Owen.  New  York,  N.  Y. 

7  (libwm   &    Gager,    Buffalo.    N.    Y. 

(Guarantors:  John  K^'ininfj;,  Buf- 
falo. N.  Y. :  Ausnist  spit/miller. 
Buffalo,  N.  Y. 

8  George    Kellogg,     yultou.    \.     Y. 

(luarantors:  F.  D.  V.m  Wa^iie- 
ii.in.  P^ilton,  N.  V.  ;  O.  J.  Jvn- 
uings.  Fulton.  N.  Y. 


i  At  GOcentHperou.  '  At  $].1J  per  iu.  ■  At   $1.50  per  toB, 
yd.,  $12,000.  I      ya..rJ8.'-"J0.  2.240  lbs.,  $2, 70«. 


At  60  cents  per  cu.  i  At  $l.i:0   i»fr  cu.  ;  At  $1.25  per   ton, 

yd.,  $12,000.            I  yd.,$:)0.000.           |      2,240  lbs.,  $2,250. 

I  I 

At  50centHpercu.  At  fl.f'.'i  p»r  cu.     At  $1.25  per   ton, 


yd.,  $10,000. 


yd..$2(;.L'.'K» 


2.240  lbs.,  $2,25e. 


I  At  $1  per  oil.  yd..     At  $]  pt^r  cu.  vd..  i  At  $1  perton,  2,24i 
$20,000.  ,      $2.'»,UU0.  *  lbs.,  $1,800. 


At  80  cents  per  cu.  '  Ar    91    cents  j»er  ,  At  75  cents  per  ton, 
yd.,  $16,000.  j       cu.yd.,.t-J2,750.     j      2,240  lbs, $1,350. 


At  70  cents  per  cu.  '  At  $1.2'»  per  cu.  !  At  $2.50  per   ton, 
yd.,  $14,000.  I      yd..  $.'<!.  J.^o.  2,240  lbs.,  $i, 500. 


No. 


3 


5 


Name  and  a«bi3e"«««  oi  \-r.'''V. 


Dr»-djfing,  approx- 
imate quantity, 
25,000  cu.  yds. 


Bolts,  Screw  and 
washers,  appi"OX- 
iniate  quantitv, 
4,000  Jbs. 


1  At  6^    cents   per 
lb,,  $250. 


Syracuse  Ir«»ii  Wuiks,  It.  H.  (Jere. 

pre^ident.  Svrucu«»e.  N.  Y.    G  uar- 

antors :  R.  "J^elson,  Geddes,  N.  Y. : 

Charles  E.  llubbell,  Geddes,  N.  Y. 
Frank    Wilson,     Cleveland.    Ohio '  At  4iVo  <*'*"tJ»  pe 

Guarantors:    Aaron  M.   Wilcox,  lb.  |l97.t'0. 

Cleveland.  Ohio ;  Daniel  R-  Tavlor. 


Cleveland.  Ohio. 

Lucius  FaiTis  and  Alexander  H. 
(Jartield.  Painesvill*'.  Ohio.  Guar- 
antors: Richanl  Tinau,  Piiines- 
ville,  Ohio :  (reorge  W.  Steele, 
I'ainesvillc.  Ohio. 

Andrew  Si>aulding.  Buffalo.  N.  Y. 
(Guarantors :  Lewis  J.  Bennett, 
Buffalo,  N.|Y. :  (.icorge  Talbot.  Buf- 
falo. X.  Y. 

D.  E.  Bailev.  Kuff./lo.  N.  Y.  Guar- 
antors: (M'orge  T;ubot.  Buffalo. 
N.  Y. :  AVilliam  Kicbaidson.  Buf- 
falo. N.  Y. 

John  G.  Moore,  N«-w  York.  N.  Y.. 
(ruarantors:  John  O.  Evans. 
Washingt4>n.  I).  C.  :  Daniel  M. 
Owen,  New  York.  N.  Y. 

(Jibson  6c  Gager.  Buffalo,  N.  Y. 
(iuarantors:  John  Reining,  Buf- 
falo. N.  Y. :  August  Spitzmiller. 
Buffalo.  N.  Y. 

(ieorjie  Kellogi:,  Fuh-on,  N.  Y. 
Guarantors:  F.  D.  Van  Wagge- 
nan.  'Fulton.  N.  Y. :  O.  J.  Jen- 
uiuiis.  Fulton.  N.  Y. 


Bolts,  drift,  approx- 
imate nuantitv, 
300,000  lbs. 


At   3^  cent*   per 
lb.,  $10,200. 


At  3iV5t  cents  per 
lb.,  $11,370. 


At   50  cents   per  . 

cu.  yd.,$12,5<H>.     i 


At  50    oent«   per  '■ 
cu.  yd.,  $12,500. 


At  50   cents   per 
cu.  yd.,  $12,500. 


'  At   40  cents   per 
cu.  yd.,$10,0()0. 


At   55    cents  per 
cu.  yd.,  $13,750. 


At   70   cejits  per  I 
cu.  yd.,  $17,500. 
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Ahntracl  of  proponah  ftyr  the  extension  of  Buffalo  Bredkwat&r,  4rc. — Continned. 


!N». 


Name  and  .tMi-mh  of  bidder. 


!  Spike,  approxi-  ; 
iuat«  qaantitv-,  - 
9,000  lb». 


TulaN 


»» 


8 


Svraru(;i»  Tion  Works.  R.  IT.  Gf*r«,  proHidcnt,  SvracnRc,  I  At  4|  cento    per 

N.  V.  (Inarautors  :  R.  N«'lson.  Ui-<ld«»s,  N.  Y.  ;"Charle8         lb.,  $427.60. 

K.  Hiil)b«-II,  GeddfH.  X.  Y.  , 

Frank  Wils<»u.  Clt^vclaud,  Ohio      (liiarantors :   Aaron  '  At4iVff<)<^ta  por 

M.  Wilcox. Clevehmd.  Ohio;  Daniid  R.  Taylor, Clevt--         por  lb.. $444.60. 

land,  (Ml io. 
I-iiU'.iurt  Farris  and  Ak-xandcr  H.  Garfudd,  Paiuosvilb* 

Ohio,    Guarantor.-^:  Rirhaiil  Tinaii,  PaiHosvillc,  Ohio;  ■ 

Georjii*  W.  SUmK*.  l'ain»':<vill«\  Ohio. 
Andr«>w  Spauldini:,  Hiiffalo,  N.  Y.     GuaraiitoiB:  Lewis    

J.  l».'nm«tt,  ]}iirtalo.  X.  Y. :   r.rort;.' Talbot,   Bnfl'alo. 

N.  Y. 
D.  !•:.  Raib'V.  TJuH'al<».  X.  Y.    rr;iar.int4»rs :  <  J<-org<«  Talbot 

Huttalo.  N.  Y. :  William  Kichardrton.  Riittalo,  N.  Y. 
John  (i.M«Mir<'.  Xow  York.  N.  Y.     (inarantors:  John  O. 

Evans.   Wa8hin<'ton,   I).  ('.:  Daniid    M.  Owen,  Ntw 

Yoik,  X.  Y. 
Gib.son   &   JJajror.   Kutl.ili»    N.  Y.      (inarantors:    John    

Rcinin;:,  JJiiHalo.  N.  V.  .  A  .im:.HT  Spitzmillcr,  llutFalo.  , 

X.  Y. 
Grortrc  Kidlop^.  Fulton.  X.  Y.    <Ji;;uantors:  F.  T>.  Yan    

Wangfuan,  Fulton.  X.  V.    O   -T.  J«'nniu;;.«4,   Fulton. 

X.Y. 


sifl  877  ol 

12  C12  ^ 
<*«.  2r»  ''4 

SI.  475  W 
i?"i.  C75  W 

iu6.  v:i  M 


Ahfitract  of  propo^iaU  for  the  i.r*rn>hn  of  Buffalo  hre^iktmUr,  rfcrired  and  opcHi^  at  Vnitei 
fstaU-H  Engineer  O^vr^  O^-ro/o.  X.  y..at  12  o'clock  m.,  FvhrHoru  A^  IS80,  under  circular 
of  Jauuan/  110,  I'-So. 


Xauir  and  Hd«hv.-..HOl'  bid«li  r 


r.iHcal  r.  Pratt  and  Edward  P. 
Bi'ale,  Pratt  6^  Co.,  Buflab». 
X*.  Y.  Gnarantorrt:  John  M. 
Horton,  Buftalo,  X.  Y.:  David 
E.  Brown.  Buftalo,  X.  Y. 

Fiank  Wilson.  Cleveland.  Ohio. 
GiiarantorH  :  Peter  M.  IIit<.-h- 
<ock.  Clevidand.  Ohio:  Mar- 
tyn  Bonnell,  Cleveland.  Ohio. 


r«rf     A,?,ritu\  i"»att'    quantity.        imat^^   quantity, 

ii^SnS.^'.      320.104  ^onndH.     i      9,.'H)0poli.d*.    ^' 


Total*. 


.t  ^    rt'ntA   per  .  At  4.2  ceute»  per  i  At  6   ceut^    per  I14.SM  M 
t>oiiud.$-.V0.80.     I     pound.  $13,448.15.       pound.  $570. 


At  b.l    cent.s    per  •  At  4.55  cent**  per  !  At  5   rents  per    15.313  83 
po':nd.  i!«J70.70.  pound.  ^14. r)tW.8.3.       pound.  $475. 


Ahsfract  of  ivittracts  for  iutpyorivff  harbor  at  Buffalo,  X,  I'.,  fttttrfd  \i\to  dMrintf  thf  fi$cal 

ifrar  tending  June  30,  1880. 


X'ame  of  contractor. 


Sureties. 


Materi.il. 


Piiiv. 


Partcal  P.Pratt  and  Kdwaiil  P.  i  David  K.  Brown,  of  Buffalo.  ;  Screw  and  wjsher    6J  centa  p«rp«iui4. 
Beale,  under  th«' tirin  nam- of      X  Y. :  John  M.  Horton.  <>f       boltH. 

Pratt    &    Company.  Iturf.ilo.  ■    Bnlfalo,  X.  Y.  Drirt  boltM 4.2  cents  per  ponAA. 

X.  Y. '  Spike "6  eeDt«  per  pmiiid. 

J»:.nicl  E.  Bail-y.  of  Btitla'.M.  X.    G.>orpe  Talbot,   of  Buflalo.    While  pine $23 per  1. $00 feet. b. 

Y.  i  N.  Y  :    Willijim   Richanl-  '  '      m. 

HMn.  oV  Biittalo.  Y.  N.  Hr-mlock    $17  i>er  1.000 feet,  b. 

m. 
Oak $3:t  per  1.000  feet,  b. 

'  r>redp;ing '50  rents  per  cnblc 

yard. 

Gnivei  filling 50  centa  per  cable 

I     yard. 

'  Stout' dlliuK $1.05     per     cubic 

yard. 
Ripnip  stou'^  .  ....  $1.2S  per  ton  of  1$ 

cubic  feet. 


'  Contract  enter.»d  int«»  I Vbi  .i.iry  20,  M80  :  oxpii»»8  March  .31. 1S86 
tContrui'l  entered  into  .T.niMa'-y  27. 18H<) .  e\pirc«  N'ovemb'M-  M).  ]'i8ili. 


16 


.m^ 


/ 


/ 


\ 


V, 


7600^ 


ikMi>ftiiND»niiniwfnniii'i  jimnit.  jri) 


\ 
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J  J   3- 

IMPROVEMENT  OF  WILSON  HAIJBOJi,  NEW  YORK. 

Kotbing:  has  been  done  here  during  the  year,  the  few  hundred  dollars 
available  not  being  snlKoient  to  justify  undertaking  any  work,  and  the 
harbor  is  in  the  same  condition  as  given  in  my  last  annual  report. 

The  api>ropriation  of  $10,000  made  June  14,  1880,  will  bo  applied  to 
r]]e  extension  of  both  piers. 

The  scheme  for  the  improvement  of  this  harbor,  adoi)ted  by  appro- 
ju'iation  in  1875,  provided  for  the  construction  of  piers  out  .to  the  12-foot 
rurve,  and  excavating  a  channel  between  them  12  feet  deep.  The  piers 
liave  been  carried  to  the  8-foot  curve,  and  the  channel  deepened  to  8 
feet,  at  a  cost  of  about  *1 9,000.  The  appropriation  of  $30,000  asked  for 
:s  for  the  continuation  of  this  work. 

The  luesent  condition  of  this  harbor  is  shown  by  the  map  which  ac- 
•  onipanicd  my  last  year's  report  upon  it. 

Wilson  Harbor,  New  York,  is  in  th<^  collection  di.striet.  of  Niayjara,  at  the  mouth  of 
Twelve-Mile  Creek,  Vl  miles  east  of  the  mouth  of  the  Niairara  River  and  Fort  Niagara, 
an«l  ♦)  mil«  s  west  of  Oleott  Harbor,  New  York,  where  i^  situated  ilie.  nearest  light- 
hous«'. 

The  following  statement  of  the  commerce  of  the  ]K)rt  of  Wilson  for 
the  fiscal  year  ending  June  30,  1880,  is  furnished  by  the  coiirtesy  of  the 
i'ollector  <»f  customs  trom  tlu'  records  of  the  custom-house  at  Suspension 
Bridge,  X.  Y.: 

Kevenne  Ironi  eu^toJiiS si,  5*23  48 

Value  (»f  imports ijiS,  937  00 

Vahn' of  ex])orts :^')7  00 

Number  of  vessels  *  It.'ar«  (» 22 

Their  tonnage tons..  1,598 

Numbered"  \e.-sels  entered ill 

Their  tonlia*i;e tons..  1,  557 

Probable  number  of  ari.vals  and  departures  not  entering  or  clearing J5 

C'hirf  articles  of  <;onin.t'r  «' :   lumber,  grain,  and  fruit. 

Money  statement, 

July  1.  Ir7i»,  amount  avjiiiabie ^98  41 

Amount  appropriated  by  act  approved  June  14,  18K» 10,000  00 

$10,898  41 

July  1,  1-H).  auK.unt  available 10,898  41 

Amount  (estimated)  required  for  completion  of  existing  ]»rojoct 70,000  (H> 

Amount  tliat  '-an  b«'  prolitably  expended  in  fiscal  year«'n«1ing  June  30, 188*2.     30,000  00 


J  J  4. 

iM}'l:OVi:>!i:.\T  OF  OUOTT  IIARPOIJ,  NEW  YOKK. 

Nothing  has  been  <lone  during  the  year,  there  l>eing  no  funds  avail- 
able, and  the  condition  of  the  harbor  is  the  same  as  given  in  my  last 
annual  report. 

The  scheme  for  t\n'.  improvement  of  this  harbor  was  adoi)ted  by  ap- 
propriation in  18G7,  and  ])rovided  for  the  construction  of  parallel  piers 
extending  out  to  the  IJ-foot  curve  aud  the  excavation  of  a  channel  12 
feet  deep  between  them.  The  piers  have  been  carried  out  to  the  9-foot 
curve,  and  the  channel  deepened  to  about  10  feet,  at  a  cost  of  $115,000. 
The  appropriation  of  $10,000  asked  for  is  for  the  completion  of  this  work» 
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Tlie  present  condition  of  this  liaibor  is  show:i  }*y  the  maji  which  ao- 
oonipanied  my  hist  years  report  upon  it. 

Oleott  Ilarlior.  NVw  York,  is  in  tho  coUcction  ilisuict  <•?  Xia^jjaiii.  at  tlie  month  of 
Ei^btoen-Mile  (Jreok.  18  miles  oast  of  the  iiioutli  of  tli*-  Niagara  Kiver  ami  Yoit 
Niagara.  It  is  lighted  hy  a.  jIxmI  white  li^lit  of  th«-  sixth  onU-r,  T»lact.'d  near  the  he.*. I 
of  the  west  pier. 

Tlie  folk) wing"  >rat(*nient  of  the  coinineive  ot  tJie  port  for  tlie  fiM-al 
year  en(lin;Lr  June  30,  IS.SO,  is  fnrnished  throujjs^h  the  eourre.sy  of  the  co'. 
lector  of  customs  from  tlio  records  of  the  custom-house  at  Suspensioi: 
Brid^xe,  !N.  Y.: 

Roveiiuo  from  «Mi»,t«»iu> ^tiii-*  »•; 

\'a]iie  of  iinn<»rts §4:frJ  t)» 

A^aluc  of  expori s s7,  *^l.'i  t.^i 

Numher  of  vos.sc]>  «•]»•:«!"•' »> 

Thoir  t(»nna,ir" ton^..  5.  j^*: 

Number  of  v<'s.s»*ls  tMit«':»«l nl 

Their  toiiiia;;*' t«»n.s..  4.T:C 

Probable  iiuiiiImt  «»ia'.i  ■■v.i;<  .ui  I  (Ii'jiartures  uot  <-iii»'iiii.uL  <  »  *  ^^mi  'r^' !;• 

Chief  arti(h<  ni' ro'.".;".-^*  .■ :    i.mibcr,  fruit,  timl  giii.n 

Monnj  statcmr.i*, 

Aniouui  («'.stiiiiat«'<l  ■  ;• '.    a-Mi  u*\  rt»uii>l<*(i()U  «»f  fxir-lii.^  i».4i  1-.  ; ?lo.  Oii)iW 

Amount  lhat'-.*i:i  '•»  \k    ■■•il  1.^  t?\;'e:i(li<l  iu  (iscai  vt-.c  r-:.;';  ^  ji  i..' .;  ■.  l~-j.      lU.iW  '^ 


J  J    5. 

iMPi;«'\  {.:•:..>  •  «'i'  oak  okchaud  ivai'P'.p  :\:\\'  vdkk. 

]Sorhin;L:"  has  Voh  (h>!u-  here  during*  the  yt*;n ,  \xiv\  riie  harbor  is  in  the 
same  good  (*()ndiii(>u  as  rei)orted  last  year.  Ihr  -unds  now  available 
will  be  api>lied  to  tin*  rebuildinj»'  of  both  ])iers. 

The  present  con^litlou  of  this  haibor  i>  >ln''^^  .•>  lla*  nia]i  which  ac- 
coiu])anied  my  last  Acar'.^  leport  upon  ii. 

Oak  On-hsnd  nar!»oi.  N«a^  Ynvk,  lies  in  tin*  <ollir^M.ri '"'i^iil'.  r  nf  (tfiu'st^Ct  nearly 
luiilway  bet  \v<m'1i  tin-  ui'»uih>«)i'T!M»(i»MU's«»eanil  tin*  Nijurar.j  Kivvi>,  btini; about SSOmil^i 
frtuu  the  f«>nn»*r  and  -l'«  ui:i«^  fmni  llu'  latter,  formini;  u.f  only  .jjooil  harbor  of  refuge 
ln'twci'ii  tlu'sr  ]M»ints  to'  N«-ss«*ls  drawing  as  murh  a«>  11  fti^t  nf  watfV.  It  is  Hghtr*! 
l»y  a  tixt'd  whitr  li.;l>t  I'l'Mu;  tourth  order,  ida<*cd  at  ^l-.<-  «!r'»  «if  tin-  \v««st  pier. 

The  followin;;  .^tatt'inent  ot  the  commerce  of  the  port  for  the  fiscal 
year  ending'  .lune  '>0.  isso.  is  furnishetl  by  the  courtesy  of  the  collector 
of  customs  at  liochester  from  tho  records  at  the  custom-house: 

lu'venuc  fioni  customs $2,811 

Value  of  imports S15, 9l8 

Number  of  ve.sseN  rh-jiiiMl 10 

Their  tonnage tons..  i?»» 

NumlxT  of  ves>«'l>  ♦nti'M'ti  14 

Their  t»muage toils..  1, 15'J 

Probable  nuinbir  of  arr;-  .il-  and  de])artures  not  eut^'iliii;  1  ■  *  ':\iilng r»») 

(jhiefartie]r>  ot' eon, ■■•.•;■,-.■ :  jnuber,  grain,  an<l  frivr 

M^oncy  stafrwea** 

July  1,  lHTi».  aiiKtij'.it  .iv..  'ai.^^ S:J.!>;M)  SI 

Amount  aiuMi>iuiar«'i  !«v  .i.-t  ai»prov<Ml  June  14,  1"<*  ' TiOO  O) 

$3,790  31 

July  1,  IS-^^O,  anioiir.r  e'\:i..":,lcil  during  fiseal  y«'a:- 14  44 

July  1,  lS'^0.  auii''':i*  .•'..i"..iMe : 3,775  "s? 


Amount  (estimaT»'iI)  refjnired  for  completion  of  exi-»t nig  pn»!'^or fiOO  0*) 

Amount  that  ca".  '»•>  p"o*itnb]y  expended  in  fi<cal  yo.i'  tMi.l'.Mg  ):;!ie  3'),  1^2.        500  00 
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J  J  6. 

IMPKO\EMKNT  OF  CHARLOTTE  HARBOR,  NEW  YORK. 


ri^ 


riie  aj»pio[niation  of  .ii<l,000,  March  3, 1879,  was  made  for  "repair  of 

I!  HP  AIRS   MADE — EAST   PIER. 


piers." 


The  eii<l  of  the*  east  ]»ier  was  n»j)aire(l  by  renewiug  tlie  deck  joists  and 
l)laiik,  and  tilliii":  with  stone  where  needed.  A  break  200  feet  from  the 
north  end  of  the  pier  was  also  repaired ;  the  went  wall,  where  the  break 
o<!curred,  rebiult  for  a  depth  of  ei^ht  courses  below  the  water  line  and 
lenjjth  of -;2  feet,  and  the  empty  s[)a<*e  tilled  with  stone. 

At  various  points  on  this  ]>ier  south  of  the  break,  up  to  the  ferry  slip, 
rotten  cross-ties,  wall  timbers  and  deck  plank  were  taken  up  and  replaeed 
by  new. 

AVEST   PIER. 

Two  small  iMcaks  were  closed,  wail  timbers  and  cross-ties  juit  in,  old 
deck  plank  n;placed  i>y  new,  and  loose  ones  respiked. 

MATKKIAL   KXri:NI)KI>. 

[j2.^^\  i'«'«t.  'M»ar«l  iin;t>^ui*-.  riinl'ei  :ui«l  plank ^4()0  3:{ 

3.<)07  poun<U  in-\v  iron IIU  88 

IW)  j>oiin<U  old  iion  >tiai:|^lirt'niMl  nn«l  nsvd. 

[{:\;\,  I'onls  HUnw 134  40 

Too^anii  freight :V)  73 

Labor 443  0« 

Total Vi05  40 

The  approi)riati<»n  of -15,3,000  made  by  act  of  June  14,  1880,  will  be  ap- 
l)lied  to  tiie  rebuilding  of  the  piers,  the  estimated  cost  of  which  was 
$45,000,  as  given  in  the  hivSt  annual  report. 

Cliariotir  Harbor,  \«'\v  \ork.  is  in  the  collection  district  of*(icncscc,  and  is  the  port 
of  the  city  of  RoehcHtcr.  7  miles  distant.  It  is  fonned  by  the  month  of  the  Genesee 
River.  an<i  lie>  alK)Ut  midway  between  Oswego  and  the  mouth  of  the  Niagara  River. 
It  i»  li<jlited  by  a  lixed  white  li^ht  of  th«^  fourth  order  on  the  blntf,  and  by  a  fixed 
white  li;^ht  of  tlu'  sixth  <M«ler  at  the  lake  end  of  the  west  pit?r. 

The  following  statement  of  the  commerce  of  the  port  for  the  fiscal  year 
endin;*'  June*  oO,  ISSO,  is  furnished  from  the  records  of  the  custom-house 
at  Rochester,  tiirou.uh  the  courtesy  of  the  collector: 

Kevenne  from  customs $35,9:^  44 

Vahie  of  imports $i«9,003  00 

Vahieofexp«»rts  ^127,409  00 

Nnmber  of  V(»s.si'ls  cleand • 603 

Their  tonnajije tons..  139,112 

Number  of  vessels  ontrnMi .,  59*) 

Their  tonnage truis..  134, 07H 

Prfd)able  number  <it'  arrivals  and  tleparturos  not  entering  or  clearing M) 

Chief  avticle>  ot"  comm*  n  .-  :  lumber,  live  stock,  grain,  iron  ore,  coal,  and  hay. 

Mifuey  statement. 

July  1.  l."^7'J,  anion n I  avH!::»'.:e §il,95rJ  (H 

Amount  approjuiat«'«l  bv  act  approved  June  14,  1880 5,000  00 

$6, 958  08 

July  1,  l-*<».  amount  ex]r»:i.lr«l  liuring  fiscal  year 1,384  05 

Julv  1,  l'^~<\  amotmt  available 5,574  03 

Amount  Cestiniated)  re^nir^'d  for  completion  of  rebuilding  piers,  existing 

project , 40,000  00 

Amount  that  can  be  protirabiy  expended  in  tiscal  year  ending  June  30. 18*2.     10, 000  Od 
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J  J   7. 

;M!  I'OVKMKNT  OF  I'lM/rNKYVILLK  HAKBOK,  NEW  YORK. 

Tlit^  o|»er;«tion<  for  tin*  \var  liave  Immm}  ooiiliuetl  to  tlie  extensiou  or' 
1 1 10  x>ici's. 

The  west  pier  was  lengtlieneil  lakewanl  WAX  feet  by  sinking  three  cribs, 
each  UO  by  ->0  iWt,  and  covering;'  them  wiifi  Kuperstriicture,  thus  ^ivin*;^ 
the  west  ])ier  a  t<Hal  len^^th  iJ^^.O  feet. 

Tlie  east  pier  Mas  conn^^eted  with  Heynohls's  Wharf  by  .sinkinfj  threo 
trib.^.  measiirin;;"  Ki  by  :jO  feet,  lit  by  .SO  feet,  and  IG  by  l-*5.t>  feet,  re- 
spectively,  on  tlie  line  of  the  ])ier  shorewiU'd,  ihu8  closing  a  ^ap  of  S«> 
i'eot^  and  j^ivii;^  th«»  east  pi<'r  a  total  len«rth  of . "><»»■{  feet. 

The  cost  of  exti'udinp:  both  ]>iers  was — 

For  iiiatt'i;;/. ri. :C)i  m 

Vov  I.'iIkh- i^OT  I'.' 

'jn'!-: ;^,2/^;>  2:* 

In  iillin^  the  j;ai.'  on  t]»e  east  |>ier,  the  bottom  had  to  be  leveled,  as 
there  werf  st(»j»'s  and  limbers  belonpnj;  to  the  old  work  in  the  line  on 
which  tlie  cril^  wcw  afterwards  snnk. 

0(*tober  4,  1871),  an  aureement  was  made  with  0.  F.  Dunbar  for  dredg- 
ing* the  channel  at  18  cents  i)er  cubic  yard,  nu^asured  in  scows,  and  under 
this  aj:n*ement  dred;iin«4-  was  be^nn  A]>ril  21,  1S8<».  At  that  date  thei'e 
was  but  .S  fe(t  dej)th  at  the  entiance  to  the  inner  harbor,  or  I|  feet  at 
extreme  h>\v  water  level,  a  vessel  drawing;  .'J.l  feet  b(»in<r  unable  to  leave 
the  harbor. 

r>y  .lune  .>()  the  cliannel  had  been  de<*i»ened  to  8  feet  at  extreme  low- 
water  level,  or  U)  feet  at  the  ])resent  sttige,  over  20,000  cubic  yards  of 
sand  and  other  material  Iiavin<::  been  remove<l,  including  one  bowlder  of 
100  feet  <nibic  contents. 

The  ai)i)r()])riation  of  $3,000  made  by  act  of  June  14,  1880,  will  be  ap- 
l)lied  to  the  further  extension  of  the  piers. 

The  schemt^  for  the  improvement  of  this  harbor  was  adopteil  by  ap- 
]>ropriation  in  1S70.  and  provides  for  the  construction  of  an  east  and 
west  pier  antl  the  excavation  of  a  channel  between  them.  The  piers 
have  been  carried  out  to  the  8-foot  curve  and  the  channel  deepened  to  8 
ft'ct,  at  a  cost  of  about  800,000.  The  appropriation  of  $0,000  called  for 
is  i'nv  tli(»  farther  extension  of  thei)iers  and  thedeepenin<^of  the  channel. 

Piilt':«V\  l'«'  Hill  l"  I,  Xhw  York,  is  in  t'l''  roU'M-tion  dir*tri<t.  of  (ifnesi'O,  about  40 
i.iilrs  U"<*  «if  <  >>'.vci.'.o  joul  a  littl<*  mon'  tliiin  'JO  inlh'H  cast  of  tlic  iiioiitb  of  the  Creiitrfieo 
lliv»']'.  1:  is  imt  lii:lit»(l.  'I'll*'  in'jii»--t  1:;'.!:1-L<»ii>l^  Ih  ar  CJn'at  Sodus  Bay,  iibuuT  12 
i:)i\'-  to  tin-  *-.-.s1-.vuij1. 

Throii^l.  the  eourlesy  of  the  collector  of  customs  at  iiochester,  thefol- 
iowin;;  statistics  of  the  commerce  of  this  port  are  furnished  from  the  rec- 
ords of  tlie  cust(Hii-house  for  tiie  fiscal  vear  ending  J  nne  30, 1880  : 

lJ«'V<i.;:<   I'o:,!  <'.'.•.?..:•,- $770  89 

ValiK'  o!'  iiiijioM-' ^),  8(57  00 

Xuirjljfi  ot"  V  »•■*-(•  1>  «  .i«';i:«ii J^i 

'i'iicir  ♦<)••••;:./,' tonH..  l,3i*9 

NnmlK'i-  ()<■  \»'sv.i'  .'Ut-ml 32 

Tlioir  loni'aur tout^..  1,471 

rroliablf,  iHt'iiln'!  o;  .i:ri\ai.->  u'.mI  .i»-ii:ut';i>  k  iu>t  culrrin*^  or  tlcariii:^  ......  20 

<"l,i.«  :  :t:    !»'(.*  Kiv  11  •  Ti »' :  luinl..  r.  sKiii  ♦.-•»«'-.  latli,  fruit,  j-Ma-D.  a^id  fresb  fidh. 
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Money  statement 

July  1,  1879,  amount  available |9,576  43 

Amoant  appropriated  by  act  approved  June  14, 1880 3, 000  00 

tl2, 576  43 

July  1, .  1880,  amount  expended  during  fiscal  year 7, 248  50 

July  1,  1880,  outstanding  liabilities 368  14 

7, 616  64 

July  1,  1880,  amount  available 4,959  79 

Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882. .      6, 000  00 


J  J  8. 

IMPROVEMENT  OF  HARBOR  AT  GREAT  S0DU8  BAY.  NEW  YORK. 

During  the  year,  825  linear  feet  of  the  superstructure  of  the  west  pier 
was  rebuilt  four  courses  in  height. 

The  balance  of  the  old  appropriation^  and  the  new  appropriation  of 
$3,000  made  by  act  of  June  14, 1880,  will  be  applied  to  the  rebuilding 
of  the  piers  and  to  dredging  the  channel. 

The  original  scheme  for  the  improvement  of  this  harbor  was  adopted 
by  appropriation  in  1829,  and  provided  for  two  breakwaters  extending 
from  the  east  and  west  shores,  respectively,  running  towards  the  chan- 
nel, and  terminating  at  the  channel  end  by  two  parallel  piers  running 
lake  ward,  and  was  completed  some  years  ago. 

The  appropriation  of  $10,000  asked  for  is  for  the  purpose  of  deepening 
the  channel  between  the  piers  to  12  feet,  and  extending  the  east  pier  to 
the  12-foot  curve. 

^ST  OF  REPAIRS  MADE  DURINO  THE  YEAR. 

221,075  feet,  board  measnre,  pine  timber  and  plank ,.  $3, 095  05 

13  oak  snubbing  posts 58  50 

20,105  pounds  bolts  and  spike 662  34 

8cow  hire,  tools,  freight,  &c , 186  36 

Labor,  including  superintendence 2,457  97 

Total 6,460  22 

Great  Sodus  Harbor,  New  York,  is  in  the  collection  district  of  Oswego,  firom  which 
it  is  distant  about  32  miles.  It  is  lighted  by  a  coast-li^ht  of  the  fourth  order,  on  the 
bluff,  fixed  white,  varied  by  white  flashes  and  by  two  sixth-order  white  beacon-lights, 
one  at  each  end  of  the  west  pier. 

Through  the  courtesy  of  the  collector  of  customs  at  Oswego,  I  have 
been  furnished  from  the  records  of  the  customhouse  with  the  following 
statistics  of  the  commerce  of  the  port  of  Great  Sodus  (Sodus  Point)  for 
the  fiscal  year  ending  June  30, 1880: 

Revenue  from  customs $1,609  32 

Value  of  imports |10,919  57 

Value  of  exports $91,047  48 

Number  of  vessels  cleared 125 

Their  tonnage tons..  16,250 

Number  of  vessels  entered 127 

Their  tonnage tons. .  16, 490 

Probable  number  of  other  vessels  arriving  and  departing 30 

Chief  articles  of  commerce  :  coal,  lumber,  and  iron  ore. 

139  E 
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Money  statement 

July  1,  1879,  amount  available w 19.274  71 

Amount  appropriated  by  act  approved  June  14, 1880 3, 000  00 

$12,974  71 

July  ly  1880,  amount  expended  during  fiscal  year • 5,437  80 

July  1, 1880,  amount  available 6,836  91 

Amount  (estimated)  required  for  completion  of  existing  project 17, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     10, 000  00 


J  J  9. 

IMPROVEMENT  OF  LITTLE  SODUS  HARBOR,  NEW  YORK. 

During  the  year  the  work  on  the  piers  at  this  harbor  has  been  confined 
to  repairs. 

REPAIR  OF  EAST  PIER. 

One  handred  and  fifty-five  linear  feet  of  decking  were  taken  up.  the 
stone  filling  levelled  up  to  its  proper  height,  and  the  deck  plank  re- 
placed.   The  superstructure  was  leveled  up  for  26  feet  of  this  diataooe 

• 

REPAIR  OF  WEST  PIER. 

There  were  torn  down  and  rebuilt  portions  of  the  west  pier  as  follows: 

&5  linear  feet  of  fifth  course. 
170  linear  feet  of  fonrth  course. 
486  linear  feet  of  third  course. 
510  linear  feet  of  second  course. 
1,010  linear  feet  of  first  course  or  top. 

The  whole  length  of  the  pier,  1,023  feet,  was  redeck|d. 

MATERIAL  USED. 

Oak  snubbing  posta,  684  feet,  board  measure |83  M 

Pine  timber  and  plank,  157,140  feet,  board  measure 2,199  99 

Bolts,  16^  pounds 568  34 

Spike,  2,870  pounds 93  27 

Stone,  84.84  cords 854  58 

Labor,  including  superintendence 2,494  50 


Total  cost  of  repairs 5, 

On  the  15th  of  October  a  contract  was  formed  with  0.  P.  DanbaTi  of 
Port  Golbome,  Ontario,  nnder  circular  letter  dated  September  25,  oall- 
ing  for  proposals,  and  specifications  dated  September  22. 1879^  for  dredg- 
ing the  channel  inside,  between,  and  outside  the  piers  at  LitUe  Sodas 
Harbor,  New  York,  extending  over  an  area  of  1,900  by  210  feet*  12  feet 
at  zero  of  the  gauge,  or  extreme  low- water  level,  being  the  depth  of 
water  to  be  obtained. 

Approximate  quantity  of  material  to  be  removed,  28,000  cubic  yards, 
the  rate  to  be  paid  being  18  cents  per  cubic  yard,  measured  in  the  soowb. 

Under  this  contract,  work  commenced  at  the  south  end  of  the  channel 
on  the  west  side  on  October  16. 1879,  and  continued  until  November  24, 
when  the  dredge  was  laid  up  for  the  winter.  Nine  thousand  four  hun- 
dred and  eighty  cubic  yards  of  material  were  removed  in  a  straight  eat 
100  feet  wide  along  the  channel  face  of  the  west  pier,  from  tiie  12-ffot 
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cnrve  inside  the  bay  to  the  12-foot  curve  oatside  the  piers,  the  shoalest 
spot  in  the  cut  being  11  feet  below  zero  of  the  gauge,  or  at  ordinary  lake- 
level  13  feet. 

The  dredging  under  this  contract  recommenced  April  17. 1880.  After 
working  a  part  of  two  days,  during  which  198^V  cubic  yards  of  material 
were  dredged,  the  dredge  was  removed  temporarily  to  Pultney  ville,  to 
release  a  vessel  shut  up  there  by  the  closing  of  the  channel  with  sand 
from  the  beach. 

This  rendered  it  necessary  to  extend  Dunbar's  contract  for  doing  the 
work  at  Little  Sodus  Harbor,  and  upon  my  recommendation  this  was 
accordingly  done,  January,  1881,  being  fixed  as  the  date  for  the  com- 
pletion of  the  work. 

The  original  scheme  for  the  improvement  of  this  harbor  was  adopted 
by  appropriation  in  1852,  and  was  identical  with  the  scheme  for  the  im- 
provement of  Big  Sodus  Harbor. 

It  was  completed  some  years  ago.  The  appropriation  of  $20,000  now 
called  for  is  for  the  purpose  of  extending  the  east  pier  and  deepening 
the  channel  to  12  feet,  as  recommended  in  my  last  annual  report. 

Little  Sodus  Harbon  New  York  (FairhaYen)^  is  in  the  coUection  district  of  Oswego, 
aboat  12  miles  west  or  Oswego  and  Fort  Ontario.  It  is  lighted  by  a  fixed  white  light 
of  the  foorth  order,  situated  near  the  head  of  the  west  pier. 

The  following  statement  of  the  commerce  of  the  port  for  the  fiscal 
jear  ending  June  30, 1880,  is  furnished  from  the  records  of  the  custom- 
house, through  the  courtesy  of  the  collector  of  customs  at  Oswego  : 

Revenue  from  customs $45,583  50 

Talue  of  imports #250,000  00 

Value  of  export* $120,000  00 

Number  of  vessels  cleared 221 

Their  tonnage 23,946 

Number  of  vessels  entered 220 

Their  tonnage 23,941 

Probable  number  of  other  vessels  arriving  and  departing 30 

Chief  articles  of  commerce :  lumber,  grain,  iron  ore,  and  coaL 

Money  statement 

Jnly  1. 1879,  amount  available $15,489  33 

Amount  appropriated  by  act  approved  June  14, 1880 20, 000  00 

$35,489  33 

Jnly  1,  1880,  amount  expended  during  fiscal  year 8, 359  04 

July  1,  1880,  outstanding  liabilities 206  40 

8,565  44 

July  1,  1880,  amount  available 26,923  88 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1882 .    20, 000  00 


Ahstrtict  of  proposals  far  dredging  at  the  harbor  of  Little  Sodus  Bay^  New  Torkj  received  and 
opened  at  United  States  Engineer  Office j  Oswego j  N.  F.,  at  11  o^ clock  a,  m.,  October  2, 1879, 
under  circular  of  September  22,  1879. 


Name  and  addre«8  of  bidder. 


Cb^les  F.  Dtmbar,  Port  Colbome,  Canada.    Gnarantors : 
Lee,  BoffiUo,  K.  Y. ;  J.  H.  Lee,  Boffalo,  K.  Y. 


Franklin 


Ihredging,  approz' 
imate  quantity 
28,000  yards,  sooir 
measurement. 


At  18  cents  per  cu- 
bic yard,  $5,040. 


TotaL 


$5,040  00 
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Abstract  of  contract  far  impromng  harbor  at  Little  Sodu9  Bay^  New  Terk,  enfervd  tofo 

ing  the  fiscal  year  ending  June  30,  1^. 


Kame  of  oontractor. 

Snretieai 

MateriaL 

Prloe. 

CharleB  F.  Dunbar,  Port  Col* 

Franklin  Lee,  of  Bnflklo.  N. 
Y.  :J.  H.  Lee,  of  Bnflalo, 

N.T. 

Dredffinff  ...••.... 

18  o«nto  per  miMe 
yard,  aoow  nieat- 
nrement. 

••'**"■••■■&  •«••••••• 

Contract  entered  into  October  15, 1879 ;  expiree  June  80, 1880. 


J  J  10. 

IMPROVEMENT  OF  OSWEGO  HARBOR.  NEW  YORK. 

The  operations  at  this  harbor  during  the  past  fiscal  year  have  oon- 
sisted  of  the  extension  and  repair  of  the  new  breakwater  and  tiie  repair 
of  the  old  breakwater,  by  the  system  of  hired  labor. 

NEW  BREAKWATER. 

Between  July  1  and  the  close  of  navigation,  1879,  twenty-three  cribs 
for  the  extension  of  the  new  breakwater  had  been  built,  and  twenty-one 
of  them  had  been  sunk  in  its  prolongation.  Two  of  these  cribs  were  30 
feet  by  35  feet,  all  the  others  being  35  feet  square.  Each  of  these  smaller 
cribs  had  been  united  with  one  of  the  square  cribs,  thus  forming  two 
cribs,  each  35  feet  wide  and  65  feet  long,  which  it  was  intended  to  place 
at  right  angles  to  the  general  line  of  the  breakwater,  to  serve  as  jj^it  of 
the  breakwater  and  butti*ess  combined ;  but  this  was  not  done :  and  the 
only  one  of  them  which  was  sunk  this  year  was  sunk  with  its  long  axis 
in  the  line  of  the  breakwater.  Subsequently,  two  of  the  sqoare  cribs- 
were  united  in  the  same  manner,  making  one  crib  35  feet  wide  and  70 
feet  long.  This  was  the  last  crib  sunk,  its  long  axis  being  in  the  line 
of  the  breakwater.  But  before  it  could  be  filed  with  stone,  it  was- 
caught  by  the  gale  of  October  30,  lasting  three  days,  which  tore  off  the 
upper  unfilled  half  of  it,  and  brought  it  ashore  against  the  old  break- 
water, in  the  angle  near  the  lighthouse. 

Several  efforts  to  pull  it  off  when  the  weather  i>ermitted  having  fieuled, 
it  was  taken  to  pieces,  about  half  the  timbers  and  all  the  iron  being  saved* 
The  weather  becoming  uncertain,  and  making  it  difficult  to  get  tiie  nec- 
essary stone  filling  from  the  quarries  on  the  Lake  shore,  from  which  tihe 
most  of  it  had  to  be  brought,  it  was  decided  to  make  no  attempt  that 
season  to  repair  the  damage  to  the  70-foot  crib,  but  to  riprap  it  and 
leave  it  to  be  completed  in  the  spring. 

For  the  same  reason  it  was  decided  not  to  attempt  to  sink  the  last 
built  double  crib,  30  feet  by  65  feet,  but  to  put  it  into  winter  qnartere 
and  sink  it  in  the  spring.  The  superstructure  was  built  over  all  the 
sunken  cribs  except  the  damaged  one,  being  raised  only  4  feet  high  for 
the  last  350  feet.  The  damaged  crib  was  repaired  in  the  spring  of  1880^ 
and  was  in  readiness  for  its  superstnicture  by  the  end  of  the  fiscal  year. 

The  toUil  length  avlded  to  the  new  breakwater  during  the  fiscal  year 
ending  June  ^30,  1880,  is  747  feet,  making  its  total  len^h  at  tiiat  date 
5,113  feet;  of  which  all  but  70  feet  is  covered  with  its  superstructure. 
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This  length  is  made  up  as  follows : 

jShore  arm feet..      910 

Lake  arm.  July  1,  1879 do..  3,456 

Added  during  the  past  year — 

Twenty  cribs.  35  feet  each feet..  700 

Onecnb,  30  feet do..     30 

Sum  of  iutervals  between  cribs  gained  in  sinking  and  settling do . .     17 

747 

July  1,  1880.  Total  length feet..  5.113 

It  is  expected  to  add  to  this  before  the  close  of  the  present  working 
season  of  1880,  under  the  appropriation  of  March  3, 1879,  an  additionid 
length  of  450  feet.  This  is  less  by  150  feet  than  was  contemplated  in  my 
last  annual  report;  and  this  is  due  partly  to  the  fact  that  wages,  both  for 
carpenters  and  for  laborers,  are  25  cents  a  day  higher  than  they  were  last 
year,  and  partly  to  the  fact  that  the  settlement  of  the  breakwater  here- 
tofore has  been  so  great,  compelling  large  expenditures  for  repairs,  that 
I  have  thought  it  SMivisable  this  season  to  form  a  foundation  for  it  by 
excavating  a  trench  in  the  sandy  bottom  4  feet  deep  and  filling  it  with 
broken  stone. 

This,  of  course,  is  extra  work,  involving  extra  cost  not  provided  for 
in  the  original  estimate  for  the  construction  of  the  breakwater ;  but  it 
will  undoubtedly  save  a  larger  amount  that  would  otherwise  have  to  be 
expended  in  repairs,  and  wiU  leave  the  work  in  much  better  shape. 

The  last  appropriation  of  $90,000,  made  by  act  of  Congress  approved 
June  14,  1880,  will  enable  us  to  finish  the  new  breakwater  on  the  west 
side  of  the  river,  and  to  do  some  dredging  in  the  inner  harbor,  which  is 
very  necessary  in  view  of  the  probable  opening  of  the  enlarged  Welland 
Ganal  next  summer. 

"The  estimated  cost  of  this  new  breakwater,  5,800  feet  in  length,  as  originally  given 
was  $2^)2.89  per  linear  foot  of  strncture,  rednced  14  per  cent,  on  a  subseqaent 
revision,  which  put  the  probable  cost  per  linear  foot  at  $200.29,  making  the  total 
estimated  cost  of  5,800  feet  $1, 161,682,  wnich,  in  the  estimate  of  the  amount  required 

for  the  completion  of  this  work,  I  have  called $1, 162, 000 

Under  this  estimate  the  following  appropriations  have  been 
made,  viz: 

July  11,  1870 $50,000 

March  3,  1871 100,000 

June  10,  1872 100,000 

March  3,  1873 100,000 

June  23,  1874 75,000 

March  3,  1875 90,000 

August  14,  1876 90,000 

1877.    No  appropriation. 

June  18,1878 90,000 

March  3,  1879 90,000 

June  14, 1880 90,000 

Total 875,000 

Of  this  there  have  been  expended  in  rebuilding  the  old 

breakwater  and  repairing  the  new  about |92, 000 

And  of  the  present  appropriation  there  will  probably  be 

applied  to  dredging  the  inner  harbor 20, 000 

112,000 

Total  original  cost  of  new  breakwater,  including  work  to  be  done  under  the 

present  appropriation 763, 000 

Balance  of  original  estimate 399,000 

It  will  be  observed  that  the  amounts  already  appropriated  for  this 
breakwater,  which  are  enough  to  complete  it,  fall  nearly^  $400,000  below 
the  amount  of  the  orignal  estimate  fot  its  construction.  This  is  due  to 
i;he  fact  that  nearly  all  the  materials  which  enter  into  its  composition 
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have  fallen  at  least  one-half  in  price  since  that  estimate  was  madei  while 
the  cost  of  labor  itself  has  been  reduced  very  greatly. 

When  this  breakwater  is  completed  in  accordance  with  the  original 
design,  there  will  be  ah  opening  of  from  600  to  700  feet  in  width  between 
its  eastern  end  and  the  northern  end  of  the  hght-honse  pier,  oonoeming 
which  the  report  of  the  Board  of  Engineers  of  March  30  and  31, 1870, 
says : 

The  width  of  this  opening  may  be  reduced,  should  it  be  found  that  the  waTes  roll 
in  so  as  to  incommode  shipping  at  the  wharves. 

My  own  opinion  is  that  the  best  way  to  protect  this  opening  is  to 
rednce  it  to  350  feet  by  bnilding  from  the  eastern  end  of  the  breakwater 
as  originally  proposed  an  arm  running  southwardly  towiods  the  bea- 
con, and  then  continuing  the  main  arm  of  the  breakwater  eastwardly  in 
front  of  the  eastern  half  of  the  city,  leaving  between  the  eastern  end  of 
the  western  breakwater  now  built  and  the  western  end  of  the  eastern 
breakwater  now  proposed  an  opening  of  350  feet,  for  tiie  passage  of  the 
river;  which  is  the  width  of  the  oi>eniDg  between  the  light-house  and 
the  old  east  pier,  through  which  it  now  passes. 

The  effect  of  this  woiQd  be  to  secure  a  good  entrance,  in  all  weathers^ 
to  all  parts  of  the  harbor — western,  eastern,  and  inner — ^to  get  rid  of 
the  dangerous  sea  which  is  now  created  in  the  very  entrance  of  the  har- 
bor by  the  conflict  of  the  river  water  and  the  waves  prodnced  by  gales 
from  the  northward  and  eastward,  as  there  would  be  no  reaction  from 
the  light-house  pier,  and  the  river  water  would  lose  a  good  deal  of  its 
velocity  by  dispersion  before  reaching  the  new  entrance  and  meeting 
the  waves;  and,  Anally  it  would  give  to  that  half  of  the  city  of  Oswego 
which  lies  on  the  east  side  of  the  river  the  same  harbor  advantages  that 
will  now  be  enjoyed  by  the  west  side,  by  securing  to  it  additional 
anchorage  and  wharfage  room,  as  recommended  in  a  resolution  of  the 
Oswego  Board  of  Trade  passed  January  4, 1872,  to  be  found  at  page  268- 
of  the  Report  of  the  Chief  of  Engineers  for  that  year. 

All  this  can  be  accomplished  by  the  expenditure  of  the  balance  of  the 
original  estimate  remaining  after  the  new  west  breakwater  shall  have 
been  completed  next  year  as  originally  designed,  for  the  present  work 
has  not  cost  over  $130  per  linear  foot,  including  lepairs,  and  at  this- 
rate  the  balance  remaining,  if  nothing  unusual  happens,  would  permit 
the  construction  of  an  eastern  breakwater  2,700  feet  long,  whidi  is  a 
little  less  than  half  the  proposed  length  of  the  west  breakwater. 

I  have,  therefore,  to  recommend  that  this  be  authorized,  and  make 
the  usual  requisition  for  next  year's  work. 

In  the  construction  of  the  747  linear  feet  of  new  breakwater  added 
during  the  fiscal  year  ending  June  30, 1880,  the  following  amounts  of 
material  and  labor  were  used ;  the  completed  work  costing  abont  $103 
per  linear  foot  for  actual  construction,  or,  including  contingent  expenses, 
about  $120  per  linear  foot : 

Wliite-piue  timber  and  phank.  5d7,79cj  feet,  boanl  measuro,  average  rate, 

tl4.^ -7. 18,466  07 

Hemlock  timber  and  plank,  1,353,928  feet,  boanl  measure,  average  rate, 
$12.85 17,404  81 

Oak  timber,  4,2H&  feet,  board  measure,  at  $28 190  06 

Total  timber 85,979  34 

Iron,  drift  bolta,  159,492  pounds  at  average  rate,  2f  ceut« |4,383  39 

Screw  bolts,  11, 134  pounds  at  average  rate^  3.52  cents 391  98 

Screw  bolts,  1,980  paunds^  fabricated,  old  iron. 

Spike,  10,481  pounds  at  average  rate,  3f  cents 394  39 

Total  iron 5,169  70 
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Stone,  5,871.62  cords |25,638  19 

Tap  hire 1,917  47 

Labor  and  services,  inclading  saperintendence  and  office 18, 369  36 

Total 77,068  06 

BEPAIB  OF  NEW  BBEAKWATEB. 

During  Jaly  and  August,  1879.  none  but  minor  repairs  were  made  on 
the  new  breakwater,  la  September  the  repair  of  the  superstructure  at 
the  west  end  of  the  lake  arm  was  begun  by  replacing,  by  new  materials, 
the  deck  joists  and  timbers  which  were  broken  and  decayed,  filling  with 
stone  and  relaying  the  deck  plank. 

Instead  of  raising  the  outside  of  that  part  of  the  new  breakwater 
east  of  the  angle,  which  is  most  exposed  to  damage  by  gales,  4  feet 
higher  as  had  been  proposed,  and  as  was  mentioned  in  my  last  annual 
report,  it  was  decided  to  try,  first,  as  suggested  by  the  Chief  of  Engi- 
neers, the  effect  of  giving  it  a  close  decking,  which  would  prevent  tiie 
water  from  passing  freely  beneath  it,  as  it  did  beneath  the  old  deckine^, 
which  was  laid  with  intervals  of  from  2  to  3  inches  between  the  plank. 

This  tight  decking  was  put  on  for  a  distance  of  376  feet  along  the 
lake  arm,  beginning  at  a  point  about  100  feet  from  the  angle  «f  the 
breakwater,  and  so  far  it  has  answered  the  purpose  perfectly  well,  no 
damage  having  been  done  to  it  during  the  winter,  though  it  is  to  be  ob- 
served that  the  winter  was  a  mild  one,  quite  free  from  gales. 

'^o  further  repairs  were  made  until  June,  1880,  when  the  deck  was  re- 
moved from  133  linear  feet  of  last  year's  new  work  which  had  settled ; 
35  linear  feet  of  this  was  leveled,  and  work  on  the  remainder  of  it  was 
in  progress  at  the  close  of  the  fiscal  year. 

To  ^e  repairs  here  specified,  the  following-named  materials  and  labor 
were  applied : 

White-pine  timber  and  plank,  85, 102  feet,  board  measure,  at  $16.50 $1, 404  18 

Hemlock  timber  and  plank,  59,489  feet,  board  measure,  at  $13.50 803  10 

Oak  timber,  3,099  feet,  board  measure,  at  $28 86  77 

Total  timber 2,294  05 

Iron,  drift  bolts,  12, 144  pounds,  average  rate  2f  cents $333  96 

Screw  bolts,  1,:^M  pounds,  average  rate  3.52  cents 46  96 

Spike,  4,722  pound,  average  rate  3f  cents 177  07 

Total  iron 657  99 

Stone,  365.15  cords,  at  $4 1,461  60 

Tuffhire 213  00 

Labor  and  services,  including  superintendence  and  office 1, 989  74 

Total 6,516  38 

BEPAIB  OF  OLD  BBEAKWATEB. 

Extensive  repairs  were  made  to  this  structure  between  July  and 
December,  1879. 

The  rebuilding  of  the  southeast  part  of  the  old  breakwater,  near  the 
light-house,  which  had  been  begun  in  the  preceding  year  was  finished. 
It  had  been  partly  undermined  by  the  action  of  the  sea.  After  its  re- 
pair further  damage  of  this  kind  was  guarded  against  by  riprapping  the 
angle  with  fourteen  blocks  of  stone,  averaging  over  a  ton  each,  t^en 
from  the  wreck  of  the  old  stone  pier.  The  north  half  of  this  break- 
water, from  the  light-house  400'  feet  westward,  wa^tebtillt  from  its 
foundation  up,  and  a  length  of  220  feet  more  was  relpaired.    The  en- 
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tire  deck  was  relaid  and  much  of  it  was  renewed,  and  the  stone  filling 
was  replaced  where  needed. 

To  these  repairs  the  following  specified  materials  and  labor  where 
applied : 

White-pine  timber  and  plank,  234,099  feet,  board  measure |3,5d2  64 

Hemlock  timber,  180  feet  feet,  board  measure,  at  |13.50 243 

Oak  timber  and  plank,  4,166  feet,  board  measure,  at  $28 116  65 

3, 701  72 

Iron,  drift  bolts,  31,882  pounds,  at  2f  cents $876  75 

Screw  bolts,  286,  at  3.52  cents 9  07 

Spike,  4,624  pounds,  at  3i  csnts 173  40 

1,059  23 

Stone,  647.48  cords,  at  $4 1,869  92 

Tuff  hire 92  58 

Labor  and  services,  including  superintendence  and  office 3, 165  5S 

Total 9,908  97 

In  addition  to  the  work  of  construction  and  repair  of  the  new  and  old 
breakwaters  which  have  been  detailed  a  considerable  amount  of  incidental 
work  has  been  done. 

This  work  includes  the  repair  of  the  derricks  used  in  building  cribs ; 
the  hauling  out  in  the  fall  of  the  scows,  boats,  and  steam  rod-driver 
Terrapin,  and  their  repair,  painting,  and  launching  in  the  spring. 

The  total  cost  of  the  labor  and  services  which  have  been  thus  applied 
has  been  $2,406.01. 

Oswego  Harbor,  New  York,  is  in  the  collection  district  of  Oswego,  at  the  month  of 
the  Oswego  River,  through  which  the  waters  of  the  great  chain  oi  lakes  in  Central 
New  York  empty  themselves  into  Lake  Ontario.  The  harbor  is  lighted  by  a  fixed 
whit«  light  OI  the  third  order  at  the  eastern  or  channel  end  of  the  old  breakwater, 
and  by  a  red  beacon  light  at  the  outer  end  of  the  light-house  pier.  Fort  Ontario  lies 
at  the  mouth  of  the  river,  on  the  east  side. 

Oswego  is  the  only  American  city  on  Lake  Ontario,  the  Canadian 
cities  of  Kingston  and  Toronto,  on  the  other  shore  of  the  lake,  being 
distant  from  Oswego  about  50  and  150  miles,  respectively ;  the  former 
nearly  due  north  and  the  latter  nearly  due  west. 

It  is  at  the  only  outlet  of  the  Erie  Canal  on  Lake  Ontario,  having  by 
means  of  it  direct  water  communication  with  New  York. 

Before  the  construction  of  railroads  and  canals,  the  only  mode  by 
which  freight  and  passengers  reached  Lake  Ontario  from  New  York 
was  up  the  Hudson  and  the  Mohawk  Elvers  to  old  Fort  Stanwix,  near 
where  Home  now  stands,  then  by  a  short  portage  to  Wood  Greek,  which 
empties  into  Oneida  Lake,  and  so  on  down  through  Oneida  Lake  and 
river  and  the  Oswego  River  to  Oswego  and  Lake  Ontario. 

The  following  statistics  of  the  commerce  of  this  port  for  the  fiscal 
year  ending  June  30, 1880,  are  furnished  from  the  reconls  of  the  custom- 
house through  the  courtesy  of  the  collector  of  customs : 

Revenue  from  customs 9746,668  90 

Value  of  imports $5,142,697  00 

Value  of  exports 97^6,  ti85  00 

Number  of  vessels  cleared 2, 371 

Their  tonnage , tons..  408,563 

Number  of  vessels  entered 2, 388 

Their  tonnage tons..  404,807 

Probable  number  of  other  vessels  ani ving  and  departing 50 

Chief  articles  of  commerce:  lumber,  grain,  coal,  and  merchandise. 


l^ 
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Money  statement 

July  1,  1879,  amount  available $141,784  44 

Amount  appropriated  by  act  approved  June  14, 1880 .90, 000  00 

< f231, 784  44 

July  1,  1880,  amount  expended  during  fiscal  year 111,094  71 

— ■^^—■"■^^"^^^^ 

July  1,  1880,  amount  available 120,689  73 

Amount  (estimated)  required  for  completion  of  existing  project,  construc- 
tion of  east  breakwater 287,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882 .     150, 000  00 


Abstract  of  proposals  for  the  exiension  of  Oswego  Breakwater  received  and  opened  at  United 
States  Engineer  Office^  OswegOy  N,  F.,  at  10  o'clock  a.  m.  November  29, 1879,  under  adver- 
tisement of  October  29,  1879. 
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Name  and  address  of  bidder. 


4i 


5  ' 


6 


Syracuse  Iron  Works,  R.  N.  Gere, 
president,  Syracuse,  N.  Y.  Guar- 
antors :  R.  Nelson  Gere,  Geddes, 
N.  Y..  Charles  E.  Hubbell,  Ged- 
des, N.  Y. 

Frank  Wilson,  Cleveland,  Ohio, 
(tuarantors:  Aaron  M.  Wilcox, 
Cleveland,  Ohio,  Daniel  R  Tay- 
lor, Cleveland,  Ohio. 

Thomas  Hunter,  Sterlinj^,  Cavuga 
County,  N.Y.  Guarantors:  Man- 
nistee  Worts,  Oswego,  N.  Y.,  N. 
W.  Nuttinjt,  Oswego,  N.  Y. 

Lucius  Farris  and  Alexander  H. 
Garfield,  Painesville,  Ohio.  Guar- 
antors: Richard  Tinan,  Paines- 
ville, Ohio,  George  W  Steele, 
Painesville,  Ohio. 

Daniel  M.  Owen,  New  York  City. 
Guarantors:  John  O.  Evans, 
Washington,  D.  C,  John  G. 
Moore,  New  York  City. 

George  Kellogg,  Fulton,  Oswego 
County,  N.Il.  Guarantors:  F.I). 
Van  Wagener,  Fulton,  N.  Y.,  O. 
J.  Jennings,  Fulton,  N.  Y. 


White  pine,  ap- 
proximate  quan- 
tity, 300,000  feet, 
b.  m. 


Hemlock,  approxi- 
mate quantity, 
850,000feet,b.m. 


Oak,    approximate 

S[iuuitify,    25,000 
eet.,  b.  m. 


At  $19.50  per  1,000 
ft.,  b.m.,  $5,850. 


At  $16  per  1,000  ft., 
b.  m.,  $4,800. 


I  At$19per  1,000  ft., 
b.  m.,  $5,700. 


At  $24  per  1,000  ft., 
b.  m.,  $7,200. 


At  $15.50  per  1,000 
ft.,  b.m.,  $13,175. 


At$12  per  1,000  ft., 
b.  m.,  $10,200. 


At$23per  1,000  ft, 
b.m.,  $19,550. 


At  $17  per  1,000  ft., 
b.  m.,  $14,450. 


At  $40  per  1,000  ft., 
b.m.,  $1,000. 


At  $16  per  1,000  ft. 
b.m.,$400. 


At  $30  per  1,000 ft., 


b.  m.,  $750. 


At  $30  per  1,000 ft., 
b.  m.,  $750. 


Name  and  address  of  bidder. 
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Syracuse  Iron  Works,  R  N.  Gere, 
president.  Syracuse,  N.  Y.  Guar- 
antors :  R.  Kelson  Grere,  Geddes, 
N.  Y.,  Charles  E.  Hubbell,  Ged- 
des, N.  Y. 

Frank  Wilson,  Cleveland,  Ohio. 
Guarantors:  Aaron  M.  Wilcox, 
Cleveland,  Ohio.  Daniel  R  Tay- 
lor, Cleveland,  Ohio. 

Thomas  Hunter,  Sterling,  Cavuga 
County.  N.  Y.  Guarantors:  Man- 
nistee  Worts,  Oswego,  N.  Y.,  N. 
W.  Nutting,  Oswego,  N.  Y. 

Lucius  FarriH  and  Alexander  H. 
Garfield,  Painesville,  Ohio.  Guar- 
antors: Richard  Tinan,  Paines- 
ville, Ohio,  George  W.  Steele, 
Painesville,  Ohio. 

Daniel  M.  Owen,  New  York  City. 
Guarantors:  John  O.  Evans, 
Washinecton,  D.  C,  John  G. 
Moore,  New  York  City. 

George  Kellogg,  Fulton,  Oswego 
Countv,  N.  Y.  Guarantors:  F.  D. 
Van  wagener,  Fulton,  N.  Y.,  O. 
J.  Jennings,  Fulton,  N.  Y. 


Stone,  broken  and 
filling,  in  place, 
approximate 
quantity,  3,000 
cords. 


At  $5.50  per  cord, 
$16,5«0. 


At  $6.50  per  cord, 
$19,500. 


At  $5.50  i>er  cord, 
$16,500. 


At    $8   per  cord, 
$24,000. 


Labor  on  timber, 
per  1,000  feet,  b. 
m. 


At  $8.25  per  1,000 
ft.,  b.m.,$9,693.75. 


At  $10  per  1,000  ft., 
b.  m.,  $11,750. 


At  $7  per  1,000  ft., 
b.  m.,  $8,225. 


At  $8.33  per  1,000 
ft.,  b.m.,$9, 787.75. 


B«lta,  screw  and 
washer,  approxi- 
mate qiumtlty, 
6,000  pounds. 


At   6^    cents    per 
lb.,  $375. 
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Abstract  of  proposals  for  ihe  extension  of  (hwego  BreahMter,  ^ — Conttniied. 


i 
1 

Name  and  adilress  of  bidder. 

• 

1 

Bolts,    drift,     ap- 
proximate quan- 
tity, 100,000  lbs. 

Spikes,     ■l»proz^ 
mate    qnantlty. 

Total 

1 

2 

Syracase  Iron  Works,  R.  N.  Gere, 
president,  Synumse, «.  Y.    Guar- 
antors: R.  Kelson  Gere,  G^ddes, 
N.  Y.,  Charles  E.  HubbeU,  Ged- 
des,N.Y. 

Frank    Wilson,    Cleveland,    Ohio. 
Guarantors:   Aaron  M.  Wilcox, 
Cleveland,  Ohio.  Daniel  R  Tay- 
lor, Cleveland,  Ooio. 

Thomas  Hunter,  Sterling;,  CayuKa 
County,  N.Y.    Guarantors:  Man- 
nistee  Worts,  Oswego,  N.  Y.,  N. 
W.  NuttiuK,  Oswego,  N.  Y. 

Lucius  Farns  and  Alexander  H. 
Garfield,  Palnesvillo.  Ohio.  Guar- 
antors:   Richard  Tinan,  Paines- 
ville,   Ohio,   George   W.    Steele, 
Painesville,  Ohio. 

Daniel  M.  Owen,  New  York  City. 
Guarantors:    John     0.     Evans, 
Washington,    D.    C,    John    G. 
Moore,  New  York  City, 

George  Kellogg,    Fulton,   Oswego 
County. N.Y.    Guarantors:  F. D. 
Van  Wagener,  Fulton,  N.  Y.,  0. 
J.  Jennings,  Fulton,  N.  Y. 

At  3A  cents  per 
lb.,  $3,400. 

At  4A  oento  per 
lb.,  1294. 

HMM 

Same    prices   Ml 
given    in   d«9lt> 
oatea. 

t4fll2181S 
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IMPROVEMENT  OF  OGDENSBURG  HARBOR,  NEW  YORK. 

The  scheme  tor  the  improvement  of  -this  harbor  which  provided  fivr 
dredging  the  channel  of  the  Oswegatehie  Biver  below  the  brige,  de^ 
ening  the  channels  along  the  Saint  Lawrence  front  of  the  city  and  acroBB 
the  bar  northeast  of  the  light-house,  and  constructing  a  qaantity  of 
pile  piering  to  prevent  the  water  of  the  channels  from  spreading  over 
the  shoal  ^ti^een  them,  was  completed  in  1876,  so  fEur  as  the  dredgbig 
is  concerned,  and  the  channels  are  now  in  good  condition. 

The  projected  pile  piering  was  always  regarded  as  a  contingent  wofk; 
to  be  constructed  if  time  showed  that  it  was  necessary  for  the  preserva- 
tion of  the  channel;  but  this  has  not  yet  been  shown,  and  it  now  seems 
probable  that  it  will  never  be  needed.  The  estimated  cost  of  its  con- 
struction was  $70,000;  but  as  it  is  not  a  necessary  work  at  present,  no 
money  is  askecl  for  it. 

No  money  has  been  expended  here  during  the  year,  and  tiiere  are  no 
funds  available. 

Ogdensbnrg  Harbor,  New  York,  is  in  the  collection  district  of  Oswegatohiei  on  thft 
Saint  Lawrence  River,  opposite  Prescott,  Canada,  about  100  miles  from  Osweso  and 
Fort  Ontario,  and  about  do  miles  below  Cape  Vincent,  at  the  outlet  of  the  Saint  Law- 
rence from  Lake  Ontario.  It  is  lighted  by  a  fixed  white  light  of  the  fourth  order, 
situated  on  an  island  at  the  south  side  of  the  mouth  of  the  Oswegatohie  River. 

The  following  statistics  of  itsr  commerce  for  the  fiscal  year  ending  Jane 


o 


< 
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30, 1880,  are  fumiBhed  from  the  records  of  the  costom-hoase  throagh 
the  courtesy  of  the  collector  of  castoms: 

Kevenne  from  cnstoms |184,620  97 

Value  of  imports |1.3U,821  00 

Value  of  exports $425,150  00 

Number  of  vessels  cleared 1,166 

Their  tonnage tons..  203,656i 

Number  of  vessels  entered 1, 167 

Their  tonnage tons..  203,896> 

Probable  uimiber  of  other  vessels  arriving  and  departing 60O 

Chief  articles  of  commerce :  lumber,  grain,  and  live  stock. 

Money  statement 

Amount  (estimated)  required  for  completion  of  existing  project $70,000  OO 


BESUBVET  OF  OGDENSBUBa  HABBOB,  NEW  TOBK. 

In  answer  to  a  letter  from  the  Office  of  the  Chief  of  Engineers,  calling 
for  an  estimate  for  this  work,  I  reported  as  follows : 

United  States  Engineer  Office, 

Oswego f  N.  F.,  July  26,  1879. 

General:  In  answer  to  your  letter  of  April  25  last,  directing  me  to  submit  an  esti- 
mate for  the  resurvey  of  Ogdensburg  Harbor,  New  York,  I  have  the  honor  to  report 
as  follows : 

A  careful  survey  of  this  harbor  was  made  by  the  lake  survey,  under  orders  trouL 
Maj.  C.  B.  Couistock,  Corps  of  En^neers,  in  1871,  1872,  and  1873.    Since  that  time 
the  channel  has  been  improved  under  various  acts  of  Conapress,  and  the  authority  of 
the  Chief  of  Engineers ;  but  the  changes  so  made  are  recorded  in  this  office  and  in  the 
Office  of  the  Chief  of  Engineers,  and  no  additional  survey  is  needed  on  this  accounts 

The  waters  of  the  river  Saint  Lawrence  are  nearly  or  quite  free  from  sediment,  and 
the  sediment  bronght  down  by  the  Oswegatchie  has  in  no  material  way  afifected  th& 
harbor  of  Ogdensburg  or  the  entrance  to  it,  and  no  survey  is  necessary  on  tbese  ac- 
counts. 

It  is  presumed  that  the  object  of  the  survey  now  ordered  is  to  ascertain  the  practica- 
bility and  cost  of  dredging  a  channel  across  the  bar  which  lies  in  front  of  the  citv  of 
Ogdensburg,  below  the  channel  which  now  exists  at  the  mouth  of  the  Oswegatchie, 
as  inquiries  concerning  the  construction  of  such  a  channel  have  repeatedly  been  sent 
to  this  office  for  a  number  of  years  back. 

To  ascertain  this  nothing  more  than  an  examination  would  be  necessary,  and  snoh 
an  examination  wonld  cost  as  follows: 

Hire  of  boats,  one  month $50 

Hire  of  4  men,  one  month,  each 120 

Hire  of  assistant  engineer,  one  month 125 

Lines,  «fec 5 

Total aOO* 

An  actual  resurvey  of  the  whole  harbor,  averaging  1  mile  in  length  by  one-halT 
mile  in  breadth,  would  cost  not  less  than  f  1,200. 
Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 

Major  of  Engineers, 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers, 

The  amount  necessary  for  the  examination  being  allotted,  Assistant 
Engineer  F.  T.  Hampton  was  sent  to  Ogdensburg  about  the  middle  of 
December,  1879,  Assistant  Engineer  Maurice  Kingsley,  in  March,  1880,. 
and  Assistant  Engineer  William  P.  Judson,  in  June,  1880,  to  examine 
into  the  condition  of  the  harbor,  to  ascertain  what  damage  had  occurred 
to  its  channels  since  they  were  last  dredged,  and  to  report  generally 
upon  its  necessities. 


I 
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These  three  reports  agree  in  this — ^that  the  chief  injuries  that  the 
channels  have  received  have  been  cansed  by  the  saw-dust  and  other 
waste  products  of  the  saw-mills  that  have  been  thrown  into  the  waters 
of  the  Oswegatchie  Biver  in  spite  of  local  regulations  forbidding  it ;  bat 
that  a  small  amount  of  shoaling  has  also  occurred  in  the  main  channel 
of  the  Oswegatchie,  northeast  of  the  light-house,  from  natural  causes. 

There  appears  to  be  no  good  reason  why  the  general  government  should 
be  called  upon  to  undo  the  mischief  that  has  result^  firom  the  selfish- 
ness  of  the  mill  owners  and  the  indifference  of  the  authorities.  The 
channels  were  in  perfectly  good  condition  in  1875,  and  would  have  re- 
mained so  to  this  day  if  as  much  attention  had  been  given  to  their  preser- 
vation, by  the  city  of  Ogdensburg,  as  a  private  individual  usoally  gives 
to  the  care  of  his  personal  interests. 

I  furnish,  however,  an  estimate  of  the  probable  cost  of  restoring  them 
to  their  former  condition — giving  them  12  feet  depth  of  water,  viz : 

For  dredging  30,000  cubic  yards  of  soft  material,  at  25  cents  per  cabio  yard..  |7,50i 

For  20  days'^dredging  at  mouth  of  Oswegatchie  River,  at  |li)0  per  day 2,  CM 

Contingiencies,  &c 2, 500 

Total 12  000 

As  the  reports  of  the  assistant  engineers  above  mentioned  contain  a 
good  deal  of  information  which  may  be  of  interest  in  considering  ques- 
tions which  are  likely  to  arise  again  concerning  the  further  improve- 
ment of  this  harbor,  I  give  them  in  full. 


REPORT  OF  MR.   F.   T.   HAMPTON,  ASSISTANT  ENGINEER. 

Oswego,  N.  Y.,  December  23,  1^79. 

Major  :  In  accordance  with  yonr  instructions!  proceeded  to  Offdensbnrg,  on  the  16ft]i 
uistant,  to  make  an  examination  of  the  harbor  at  that  point,  x  our  instmotions  to  ma 
were: 

1st.  Examine  charts  and  see  where  work  has  been  done. 

2d.  Examine  those  spots  themselves  and  ascertain  whether  there  has  been  any  shoal- 
inff  there. 

3d.  Make  inquiry  if  there  has  been  any  shoaling  anywhere  else,  and  then  tak« 
floundinffs. 

4th.  Examine  the  proposed  route  across  the  shoal  in  front  of  the  city,  opposite  State 
street,  and  ascertain  the  depth  of  water,  nature  of  bottom,  See,  and  gather  any 
evidence  to  be  had  from  disinterested  parties  as  to  the  necessity  of  making  a  channel 
there,  and  whether  it  would  probablv  remain  open  if  made. 

On  December  17  I  organized  a  small  party  and  began  taking  soundings  on  the  shoal 
northeast  of  light-house,  known  locally  as  the  ''Outer  Bar.^  In  the  afternoon  the 
eea  was  so  heavy  as  to  force  me  to  abandon  the  work.  On  the  18th  the  harbor  was 
frozen  1^  inches  thick,  nearly  |  mile  out.  By  noon  the  ice  was  broken  np  and  moved 
away,  but  along  the  city  front,  and  in  the  Oswegatchie,  the  ice  made  it  Impossible 
to  do  anything.  I  so  a<l  vised  y(m  and  recommended  the  examination  of  the  harbor  be 
postponed  till  the  ice  formed  over  it  for  the  winter,  when  the  survey  could  be  made 
on  tne  ice.    On  the  20th  instant  I  returned  to  Oswego  as  ordered  bv  your  dispatch. 

Although  I  could  do  nothing  in  the  field,  I  tried  to  collect  such  information  as  might 
be  serviceable  to  you  in  case  you  have  to  consider  the  subject  of  improving  Ogdens- 
burg llarbor  before  a  survey  can  be  made  of  it. 

To  enable  me  to  take  soundings  in  the  channel  in  front  of  the  city,  Captain  Russell, 
of  the  ferry-boat  Armstrong,  steamed  slowly  through  the  ice  while  I  took  soundings 
from  his  boat.  I  have  laid  down  a  few  of  these  soundings  on  the  accompanying  mAp* 
The  least  depth  I  found  was  8|  feet,  and  this  was  only  for  a  short  distance.  The 
stage  of  water  at  the  time  was  7  feet  below  t-op  of  door-sill  east  side  of  light-honse 
tower,  the  same  bench -mark  referred  to  by  the  chart  of  June  30,  1875,  in  your  office; 
the  low-water  stage  being  6.75  feet  below  this  mark. 

Where  I  have  written  *^  dredging^'  in  re<l  this  work  is  badly  needed,  though  more  or 
less  of  it  is  required  the  whole  length  of  the  city  front.  All  the  river  men  with  whom 
I  have  spoken  are  unanimous  in  this  opinion.  They  also  want  the  point  of  the  bar, 
shown  by  red  line,  to  be  deei>ened  and  the  old  crib  work  removed.  Upon  other  points 
I  find  a  variance  of  opinion.    Some  desire  a  further  dredging  of  the  ''outer  bar/*  par- 
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ticalarly  the  east  aide  of  the  channel^  to  enable  sailing  vessels  to  enter  it  more  easily, 
while  by  many  this  part  of  the  channel  is  considered  good  enongh.  The  least  depthr 
I  found  on  this  bar,  or  more  properly  gap,  was  9^  feet.  I  got  sixty  sounding  upon  it 
before  driven  in  by  the  sea,  ranging  from  9^  to  13  feet.  Upon  the  subject  of  the  mo- 
posed  new  ferry  route  across  the  shoal,  I  could  find  no  disinterestea  person.  The* 
minority  I  talked  with  were  strongly  in  favor  of  it,  while  a  few  violently  opposed  it. 
I  cannot,  however,  resist  the  opinion  that,  so  far  as  the  prime  movers  are  concerned^ 
it  is  a  rivalry  among  property  owners.  It  would  be  a  desirable  improvement,  but  it  is 
not  absolutely  necessary  to  tne  importance  of  the  h.'irbor. 

The  best  informed  persons  I  interviewed  were  Mr.  Roseel,  a  retired  merchant; 
Judge  James,  member  of  Congress  from  that  district ;  Mr.  Giers,  one  of  the  leadin^p 
business  men  and  in  charge  of  express  office ;  Mr.  Lyons,  a  lar^e  property  owner ^3 
interested  in  present  town  ferry ;  Mr.  Derby,  a  railroad  official  ana  former  commia* 
sioner  of  public  works  of  county.  I  also  saw  Mr.  Daly,  a  former  contractor  on  work 
in  this  harbor,  and  various  other  business  and  river  men. 

The  principal  argument  which  the  friends  of  the  scheme  offer  are — 

It  would  be  free  from  ice  the  entire  year. 

It  would  be  the  means  of  uniting  the  three  railroads  running  into  Ogdensburg  in  tb- 
union  depot. 

It  would  greatly  promote  the  growth  of  the  city. 

There  is  no  doubt  that  at  certain  times  the  new  ferry  line  would  be  less  obstructed 
by  ice  than  the  present  one,  there  being  a  stronger  current  to  take  the  ice  away  when 
broken  up.  But  this  current  would  fail  to  move  the  ice  when  a  north  or  northeast 
wind  is  blowing.  The  ice  would  then  bank  upon  the  shoal.  I  saw  this  occur.  If  it 
should  become  necessary  to  use  any  pile  protection  on  upper  side  of  the  trench  t<> 

Srevent  its  filling  up,  then  the  current  relied  upon  to  move  the  ice  would  be  greatly 
iminished  or  destroyed. 

As  a  proof  of  their  theory  the  advocates  of  this  scheme  pointed  out  to  me  that  there 
was  no  ice  during  the  recent  freeze  Just  below  the  shoal.  Another  fact  perhaps  ought 
to  be  here  considered.  At  the  time  of  my  visit  the  waters  of  the  Oswegatcnie  were 
colder  than  those  of  the  Saint  Lawrence.  I  noticed  that  the  ice  extended  out  as  far 
as  the  dark  waters  of  the  Oswegatchie  could  be  distinguished  before  the  freeze.  I 
found  by  measurement,  temperature  of  Oswegatchie  32°,  Saint  Lawrence  35°.  Below 
the  shoal  the  former  stream  is  lost  in  the  latter,  and  no  ice  could  form  at  that  point 
at  time  of  my  observation,  the  water  being  above  freezing  point.  Should  the  ferry 
line  across  the  shoal  be  opened,  I  believe  this  obstruction  by  ice  will  be  a  serious  diffi- 
culty, and  the  principal  object  of  its  establishment^  viz,  to  give  certain  communica- 
tion with  the  Canadian  bank  in  winterj  will  be  a  failure.  When  northern  or  north- 
eastern winds  prevail,  it  will  have  no  advantage  over  the  present  route. 

There  are  three  railroads  running  into  Ogdensburg.  The  Ogdensburg  and  Lake 
Champlain  Railroad  from  the  east :  Utica  and  Black  Kiver  Raifioad  from  the  south; 
and  Rome,  Water  town  and  Ogdensourg  Railroad  from  the  west. 

So  far  there  has  been  no  co-operation  among  these  roads  for  common  good,  not  eveik 
enough  to  secure  a  connection  of  their  depots  by  rail. 

The  map  represents  a  track  crossing  the  Oswegatchie  below  the  bridge  and  skirting 
the  river  front,  but  there  is  no  such  track.  It  is  proposed  in  the  event  the  new  ferrjr 
is  created  that  the  '*  Union  Depot"  would  be  located  on  the  block  I  have  marked  D. 
Two  of  these  railroads,  the  Ogdensburg  and  Lake  Champlain,  and  Rome,  Watertown 
and  Ogdensburg  Railroad,  have  slips  and  ferries  of  their  own,  and  the  Utica  and  Black 
River  Railroad  is  contemplating  the  building  of  a  dock  extending  from  the  light-house 
point,  about  1,000  feet,  out  to  deep  water,  where  it  is  thought  ferriage  will  not  be  ob- 
structed by  ice  at  any  time. 

The  ferry  line  of  tne  Ogdensburg  and  Lake  Champlain  road  is  always  open,  Thia 
road  is  very  independent  in  its  relations  with  the  other  roads.  While  it  would  not 
oppose,  it  would  not  encourage  the  new  ferry  project.  It  has  a  good  ferry  of  its  own,, 
and  during  a  portion  of  the  winter  has  a  monopoly  of  the  trade  with  the  Qrand  Trunk 
Railroad  on  Canadian  side. 

It  is  by  no  means  certain,  therefore,  that  the  opening  of  this  new  ferry  line  will  lead 
to  the  establishment  of  a  union  depot.  This  arrangement  would  have  been  long  ago 
entered  into  if  the  interests  of  all  the  roads  demanded  it. 

In  the  absence  of  a  survey  of  this  line  over  the  shoal,  I  can  only  say  that  from  all 
the  evidence  I  can  procure  it  would  not  be  difficult  to  dredge  such  a  channeL  I  find 
the  opinion  quite  common  that  the  bar  forming  the  shoal  is  not  a  sedimentary  forma- 
tion from  the  Oswegatchie  River,  but  is  of  a  similar  formation  as  the  adjacent  baoJca 
of  mainland. 

Mr.  James  informed  me  that  he  had  seen  a  very  old  map**  on  which  an  island  waa 
represented  at  the  mouth  of  Oswegatchie  River.  i... 


*  The  old  map  of  Ogdensburg  referred  to  is  dated  1749,  and  may  be  found  at  page  430, 
Volume  I,  Documentary  History  of  the  State  of  New  York. — William  P.  Judson. 
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Mr.  Daly,  a  former  contractor  on  this  harbor,  sskjs  he  dredsed  the  bar  at  footof  State 
«treet  to  test  its  nature,  and  foond  the  first  2  feet  in  depth  compofled  of  sand  and 
.gravel  and  the  next  6  feet  of  white  clay. 

The  triends  of  this  project  profess  sreat  belief  in  the  permanency  of  the  work  when 
once  done.  They  claim  it  will  not  fill  np.  On  this  point  I  tried  to  get  acme  informa- 
tion. I  learn  that  sand  has  accomulated  on  the  lower  side  of  an  old  wreck  on  the 
«hoal,  and  it  is  not  all  sawdast  that  shoals  up  the  channel  in  front  of  the  city. 

To  settle  this  question  of  the  liability  of  the  proposed  channel  to  silt  up,  before  any 
large  amount  of  niouey  is  expended,  the  friends  of  the  project  seem  willing  to  abide 
by  the  results  of  an  experiment.  They  propose  that  an  experimental  trench  be  dog 
at  foot  of  State  street  on  the  line  of  the  proposed  channel  about  300  feet  long.  If  the 
cross-section  of  this  prism  is  much  altered  in  the  course  of  a  year,  this  question  of  a 
channel  across  the  shoal  would  no  longer  be  agitated. 

The  sawdust  nuisance  continues,  and  there  is  general  complaint  of  it  by  the  ownen 
of  docks  in  lower  part  of  town.  The  men  who  own  the  saw-mills  have  money  and 
influence,  and  no  city  official  is  willing  to  incur  their  displeasure  by  enforcing  the 
city  ordinance  prohibiting  the  throwing  of  the  waste  material  of  the  milla  into  the 
river. 

The  proprietors  of  the  docks  alon^  the  lower  city  front  offer  as  a  final  argument  for 
the  new  ferr}-  line  that  it  would  give  them  an  outlet  to  the  Saint  Lawrence,  from 
which  they  are  now  threatened  to  be  cut  off  by  the  sawdust  of  their  neighbors  above. 
Very  respectfully,  your  obedient  servant, 

F.  T.  Hampton. 

Maj.  Walter  McFarland, 

Corps  of  Engineers^  U,  S.  A. 


report  of  mr.  maurice  kixgsley,  assistant  engineer. 

United  States  Engineer  Office, 

Oswegoj  N.  F.,  March  S5,  1880. 

Major  :  In  acconlance  with  your  verbal  instructions  of  March  13, 1  went  to  Ogdei 
burg  and  made  an  examination  of  the  harbor,  but  on  account  of  runniDg  ioe  was 
iinaDle  to  examine  the  shoal  spot  on  the  ''outer  bar''  mentioned  in  your  letter  of 
March  18. 

Mr.  George  Hall,  who  has  the  contract  for  setting  out  buoys  at  Ogdensburg,  expects 
to  do  it  in  the  middle  of  April.  This  would  be  the  best  time  for  making  the  examina- 
tion, and  I  therefore  asked  him  to  notify  you  when  he  did  it. 

I  took  soundings  in  the  Oswegatchie  channel  for  about  1,000  feet  below  the  brides 
and  found  that  no  material  change  had  taken  place  since  the  soundings  taken  in  18^ 
when  the  last  dredgine  was  done ;  but  just  opposite  the  Rome,  Watertown  and  Qgdem^ 
burg  Railroad  Depot  tnere  are  some  large  bowlders,  with  10  to  11  feet  of  water  over 
them  at  low-water. 

At  the  east  end  of  Ogdensburg,  along  the  docks  of  the  Lake  Chamnlain  Railroad 
and  Northern  Transportation  Company^  also  took  sounding  and  could  nndno  material 
change  since  the  soundings  taken  iu  1875,  except  in  the  sbps  and  close  to  the  face  of 
the  wharves,  where  sawdust  from  the  Oswesatchie  has  accumulated.  This,  howerer, 
is  inside  the  line  of  the  channel  proper,  and  is  a  matter  for  the  railroad  company  ts 
attend  to. 

The  only  part  of  the  harbor  which  shows  change  is  the  channel  along  the  city  ftoat 
from  the  Oswogatchie  chanuel  up  to  the  Northern  Transportation  docks,  especially 
the  western  end. 

This  channel  was  dredged  bv  the  end  of  1875  to  12  feet  in  depth  for  150  feet  wide. 
Now,  there  is  a  12-foot  cbannol  throughout  the  whole  length,  but  the  original  channd 
has  so  filled  up  with  sawdust  and  shavings  from  the  Oswegatchie  that  I  aonot  believe 
it  would  average  40  feet  in  width  with  a  depth  of  12  feet.  The  principal  shoaling  is 
on  the  south  side  of  the  channel  and  up  in  tlie  slips  and  docks. 

For  a  number  of  years  the  saw-mills,  some  four  in  number,  situated  above  the 
bridge,  have  been  accustomed  to  put  all  their  refuse  of  sawdust,  shavinss,  ends  of 
logs  and  slabs  into  the  Oswegatchie,  and  I  find  constant  references  to  this  in  the 
records  of  this  office,  both  in  reports  and  in  letters  to  Ogdensburg  officials. 

A  few  years  ago  suit  was  brought  against  the  mill  owners  and  a  judgment  of  $500 
obtained,  but  through  the  laxity  of  officials  it  was  never  collected.  I  was  told  that 
this  judgment  Htopped  the  abuse  more  or  less  for  the  time,  but  that  within  a  year  it 
had  been  as  bad  as  over. 

Now,  as  by  the  end  of  1875,  the  government  had  given  the  city  of  Ogdensburg  a  W- 
foot  channel  150  feet  wide  along  the  city  front,  and  as  by  the  laxity  of  the  city  offi- 
cials it  has  since  tilled  up,  not  by  sund  or  matter  from  the  river,  but  from  the  reAise 
from  the  mills,  I  cauuot  see  why  the  government  should  be  required  to  spend  mora 
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money  on  this  part  of  the  harbor.  And  al^  this  channel  has  been  very  rarely  uaed 
and  very  rarely  will  be.  The  business  of  Ogdensburg  oenUirs  around  the  mouth  of  the 
Oswegatchie  on  the  west  and  at  the  Lake  Champlain  Railroad  on  the  east,  the  latter 
point  doing  the  very  much  larger  business. 

The  class  of  business  at  each  point  is  different,  each  has  its  channel  and  ferry  lead- 
ingto  and  from  it. 

The  union  depot  spoken  of  in  Mr.  Hampton's  report  of  December  17,  1879,  is  never 
likely  to  be  built,  judging  from  what  the  superintendents  of  tJie  three  railroads  lead- 
ing into  Ogdensburg  told  me,  and  I  consider  their  views  much  more  valuable  than 
those  of  the  real  estate  owners  who  are  now  and  have  been  agitating  the  patter. 

The  union  ferry  leading  from  it  across  the  bar  is  a  scheme  of  the  same  sort,  and  I 
found  that  the  most  practical  men  in  Ogdensburg  fully  agreed  with  Mr.  Hampton  and 
myself  that  such  a  channel  would  not  keep  open  so  long  as  the  other  two  in  winter. 

The  question  was  taken  up  by  Mfgor  Wilson,  in  a  letter  to  the  department  dated 
October  23,  lti74,  but  I  think  that  though  the  dike  he  speaks  of  for  the  upper  side  of 
the  channel  would  perhaps  save  the  channel  from  filling  in,  it  would  ffive  the  ice  a 
foothold  in  an  east  wind  which  in  one  night  would  prevent  the  ferry-boats  cutting 
through. 

PILE  TIERING  AS  PROPOSED  BY  TBE  BOARD  OF  ENGINEERS  IN  1868. 

The  report  of  this  Board  is  found  on  page  270  of  the  Report  of  Chief  of  Engineers 
for  1868,  and  in  it  there  is  the  following : 

The  indications  as  afforded  by  the  velocities  of  the  currents  and  the  nature  of  the 
bottom  make  it  probable  that  the  inshore  channel,  after  being  dredged  to  a  depth  of 
12  feet,  will  ^adually  fill  up,  and  should  this  be  the  case  a  concave  pier,  the  jK)6itionand 
•extent  of  which  is  given  on  the  accompanying  map,  would  have  the  effect  to  maintain 
the  proper  depth. 

Mi^jor  Wilson,  in  a  report  or  rather  letter  to  the  Department  dated  October  6,  1874, 
on  this  subject,  says:  ''  Were  it  not  for  this  (the  filling  in  of  the  channel  by  sawdnat 
and  shavings)  I  do  not  deem  the  piers  necessary.'' 

The  channel  as  dredged  in  1875  now  remains  good,  but  for  the  filling  in  of  sawdust, 
Ac,  from  the  mills,  which  has  been  allowed  by  Ogdensburg  officials;  and  it  does  not 
seem  just  to  make  the  general  government  spend  money  on  a  pile  piering  when  it 
really  is  not  necessary. 

On  the  inclosed  tracing  of  the  map  on  which  the  Board  of  Engineers  based  their 
report  of  June,  1868,  there  are  six  lines  of  current  shown  fiN>m  the  Oswegatchie  by  red 
arrows. 

It  was  the  general  opinion  of  persons  from  whom  I  made  inquiry  at  Ogdensburg 
that  the  lines  of  current  firom  the  Oswegatchie  had  changed  materially  since  opening 
the  150-foot  channel  along  the  city  front  to  12  feet  in  depth ;  and  that  whereas  before 
that  the  Oswegatchie  current  was  traceable  in  certain  winds  all  over  the  shoal  on  the 
east  side  of  the  light-house  channel,  that  now  the  current  never  shows  north  of  the 
light-house,  and  tnat  it  generally  hugs  the  south  shore  in  and  close  to  the  150-foot 
dredged  channel  along  the  city  front.  During  the  four  days  I  was  in  Ogdensburg  the 
wind  happened  to  blow  from  every  point  of  the  compass,  and  at  no  time  could  I  traee 
the  Oswegatchie  water  (which  is  very  dark,  while  that  of  the  Saint  Lawrence  is  clear) 
beyond  (north  of)  the  line  I  have  marked  by  blue  arrows  on  the  map  of  1868.  It  wonld 
aeem,  then,  that  the  condition  of  the  currents  of  l*:^,  upon  which  the  Board  of  Engi- 
neers based  their  report,  has  changed,  and  in  itself  makes  the  pile  piering  unnecessary. 
Their  proposition  to  protect  the  channels  bv  pile  piering  was  contingent  upon  the 
channels  filling  up  with  sand,  &c.,  from  the  shoal.  The  only  filling  in  nas  been  from 
eawdust,  &c.  Therefore  it  would  seem  even  that  the  contingency  itself  has  not  ar- 
rived, unless  the  Board  of  Engineers  meant  the  contingency  of  the  channel  filling  in 
by  sawdust. 

Another  argument  against  this  pile  piering  is  the  lodging  of  ice  on  it  in  winter.  No 
mention  of  this  is  made  in  the  report  of  the  Board  of  Engineers,  but  I  cannot  help 
believing  that  fioe  ice  would  lodge  on  the  light-house  channel  pier  so  as  to  block  the 
channel  entirely  during  winter. 

The  Utica  and  Black  Kiver  Kailroad  expect  to  build  this  year  a  pier  and  steamboat 
wharf  from  their  depot  out  into  the  deep  water  of  the  Saint  Lawrence  at  the  back 
<west)  of  the  light-house.  This  must  have  quite  an  effect  upon  the  light-house  chan- 
nel, and  I  thought  it  worth  while  to  call  your  attention  to  it. 

To  sum  up,  with  the  exception  of  the  outer  bar  and  the  channel  along  the  city  front, 
no  material  change  has  taken  place  in  the  channels  since  1875',  when  the  improvement 
was  considered  finished. 

Of  the  cost  of  the  first  I  can  make  no  estimate  till  further  soundings,  are  made.  The 
second  is  purely  a  matter  for  Ogdensburg  to  take  up.  And  I  would  respectfully  suggest 
that  if  any  money  is  appropriated  for  Ogdensburg  it  be  applied  first  to  the  dredj^ing  of 
the  outer  bar,  and  the  balance  to  improving  the  channel  from  the  south  ena  of  the 
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Rome,  Watertown  and  Offdensburg  Railroad  Wharf  northwaxd  bj  ezoftYatiDg  the 
bowlders  to  13  feet  in  depth,  which  would  require  the  excavatioa  or— 

1,500  cubic  yards  of  hard  material,  at  |3  per  yard $4,500 

Cfontingencies,  25  per  cent • ••...     1.1S5 

Total 5, 

Respectfully  submitted. 

MaUBICB  KCfOSLBT, 

A99i9tamt  JBn^neer. 
liBJ,  Waltek  McFarland,  Corps  of  Engineers^  U.  S.  A, 


report  of  mr.  william  p.  judson,  assistant  enainxxr. 

United  States  Engineer  Officx, 

(hwegOf  N.  Y.,  June  18,  1880. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  condition  of 
Ogdensburg  Harbor,  based  upon  a  survey  made  between  April  21  and  88,  in  obedience 
to  your  order  of  Apnl  19,  1880 : 

The  last  complete  survey  was  made  in  June,  1875,  and  this  survey  was  ordered  to 
ascertain  if  anv  change  had  occurred  since  then.  During  Septembex^Deoember,  1H75, 
dredging  was  done  upon  the  Light-House  Bar  and  in  the  United  States  channel  along 
the  Saint  Lawrence  front  of  the  city,  from  the  Oswegatchie  outlet  to  the  Northern 
Transportation  Company  Elevator.    This  work  was  not  shown  upon  the  map. 

Upon  the  Light-Hoase  Bar  the  work  consisted  of  removing  a  shoal  of  100  leet  diam- 
eter with  11  feet  depth,  which  had  formed  in  the  center  of  the  channel. 

This  shoal  has  again  formed  at  the  same  point,  with  11  feet  and  over  depth  and 
with  the  same  area  as  before. 

With  this  exception  there  is  a  channel  across  the  Light-House  Bar  200  feet  and 
over  wide  and  with  12  feet  and  over  depth  at  low-water. 

The  bowlders,  stone,  gravel,  and  clay,  which  are  here  deposited,  come  from  the 
shoal  above  the  light-house,  bein^  picked  up  by  grounded  ice  floes,  floated  past  the 
Light-House  Point  and  dropped  m  the  meeting  of  the  Saint  Lawrence  wiUi  the  Os- 
wegatchie current. 

The  amount  to  be  removed  to  perfect  a  200-foot  channel,  with  12  feet  depth  at  low- 
water,  is  500  yards  iu  position. 

Next  in  importance  to  commercial  interests  are  minor  obstructions  in  the  mouth  of 
the  Oswegatchie  between  the  Rome,  Watertown,  and  Ogdensburg  Railroad  Wharf  and 
the  bridge ;  these  consist  of  isolated  bowlders  which  are  scattered  over  the  otherwise 
level  bottom  of  the  river.  These  are  all  located  upon  the  map,  and  nnmb<Nr  about  50;- 
they  vary  from  1  to  2  ^cubic  feet  each,  excepting  one  which  contains  about  8  onbio 
yaras.  This,  with  a  dozen  other  smaller  ones,  are  old  obstructions.  The  remainderhave- 
recently  been  brought  by  the  ice  from  the  snallows,  200  yards  up  the  Oswegatchie. 

Another  minor  obstruction,  which  has  caused  more  annoyance  than  any  other,  la- 
the remains  of  a  4-yard  scow  load  of  building  stone  which  was  dumped  twoyears  ago- 
on  the  edge  of  the  United  States  Channel,  50  feet  out  from  Nevin's  wharl    The  owner, 
Mr.  Nevin,  has  taken  out  a  few  of  the  stone,  leaving  apile  of  3  cubic  yards  over  which- 
is  only  6^  feet  depth  at  low- water. 

The  most  important  portion  of  the  harbor  work  has  been  the  United  States  Chan- 
nel along  the  Saint  Lawrence  front  of  the  city,  from  the  Oswegatchie  outlet  to  the 
Northern  Transportation  Company  Elevator  Wharf,  and  the  most  marked  change  in 
the  harbor  since  lti75,  bas  been  the  shoaling  of  this  channel.    But  this  shoaling  has  - 
not  yet  progressed  so  far  as  to  be  an  obstruction  to  navigation. 

The  present  condition  of  this  channel,  with  the  changes,  are  shown  in  the  foUowliig 
table :  The  channel  has  a  width  of  150 feet  and  a  length  oi5,2tD0  feet  from  the  Oswegatohie 
outlet  to  the  northeast  angle  of  the  Northern  Transportation  Company  Wharf;  not 
including  the  extension  of  the  channel  around  the  angle  and  past  the  Northern  " 
portation  Company  freight-house  to  the  elevator. 


Distance  from  Oswegatchie. 


Shoaling  since 


Present  depth, 
low-water. 


0  to  700  fw;t 

At  700  U'vt 

700  to  1,300  feet... 
1,300  to  3,000  feet. 
3,000  to  4,600  feet. 
4,600  to  5,200  feet. 
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1 
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11 
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This  shoaliug  has  been  caused  by  the  continued  deposit  of  sawdust,  &c.,  in  the 
Oswegatchie  current  by  the  owners  of  four  saw  and  shingle  mills  above  the  bridge, 
who  still  so  dispose  of  their  waste,  despite  the  ineffectual  attempts  of  the  city  govern- 
ment to  enforce  the  eminently  just  laws  which  should  prevent  such  action. 

This  shoaling  is  now  at  itis  minimum,  the  sawdust  having  been  swept  out  by  the 
spring  freshets.  It  will  doubtless  accumulate  during  the  low-water  of  summer  until 
the  fall  rains  shall  again  raise  the  Oswegatchie  current. 

As  shown  by  the  curreut  measurements  of  this  survey,  the  entire  Oswegatchie  flow 
now  passes  through  the  United  States  Channel,  thus  making  unnecessary  the  pile  pier 
which  was  projected  some  years  since  for  this  end. 

The  city  officers  of  Ogdensburg  evidently  lack  the  nerve  to  enforce  the  harbor  laws. 
If  the  officer  in  charge  should  see  fit  to  aid  them  by  refusing  to  do  further  work  until 
the  ordinance  is  enforced,  and  should  thus  relieve  the  city  officers  from  the  hostility 
of  the  sawdust  intrcrest,  which  would  result  from  prosecution,  I  think  that  such  action 
would  be  effective. 

I  submit  herewith  an  estimate  of  cost  of  work  to  restore  the  channels  to  their  condi- 
tion in  1875,  when  the  harbor  was  considered  complete. 

For  dredging  30,000  cubic  yards  (in  8itu)  soft  material,  at  25  cents ^    $7, 500 

For  10  days'  work  of  dredge  in  mouth  of  Oswegatchie,  at  $100 1, 000 

For  contingencies,  superintendence,-  &c.,  25  per  centum 2,125 

Total 10,625 

Very  respectfully,  your  obedient  servant, 

William  P.  Judson. 

Assistant  Engineer, 
MnJ.  Walter  McFauland, 

Carps  of  Engineers^  U.  S.  A. 


J  J    12. 

IMPROVEMENT  OF  WADDINGTON  HARBOR,  NEW  YORK. 

By  the  river  and  harbor  act,  approved  June  18,  1878,  an  apf)ropria- 
tion  of  $5,000  was  made  for  the  improvement  of  this  harbor. 

As  exi)lained  in  my  last  annual  report,  the  delay  that  has  occurred  in 
the  expenditure  of  this  appropriation,  was  due  to  a  doubt  as  to  where 
it  should  be  applied ;  the  appropriation  having  been  made  in  the  absence 
of  any  previous  surv^ey  or  report  calling  for  it.  This  question  having 
been  finally  settled,  proposals  were  called  for  by  public  advertisement, 
dated  October  29,  1879.  The  work  to  be  done  as  described  in  the  speci- 
fications of  the  same  date,  being  the  excavation  of  a  channel  through 
the  rocky  bed  of  the  river,  from  James'  Mill  to  the  deep  water  below. 

The  bids  were  opened  November  29,  and  resulted  in  the  award  of  the 
work  to  Cornelius  Daly,  of  Ogdensburg,  who  signed  the  articles  of  agree- 
ment January  17,  1880,  agreeing  to  do  the  work  at  50  cents  per  cubic 
yard  for  the  material  which  he  would  not  have  to  blast,  and  for  $5.00 
per  cubic  yard  for  material  that  he  would  have  to  blast ;  the  measure- 
ments to  be  made  in  position,  and  the  contract  to  be  finished  June  30, 
1880.  At  that  date,  however,  only  about  2,200  cubic  yards  of  soft  ma- 
terial that  did  not  require  blasting,  had  been  removed  from  the  channel 
by  him,  he  having  failed  to  finish  his  contract. 

Just  before  the  close  of  the  fiscal  year  he  applied  for  an  extension  of 
time,  for  the  completion  of  this  contract,  to  November  30, 1880,  which, 
on  my  recommendation,  was  granted  by  the  Chief  of  Engineers,  under 
date  of  July  2.  Notification  of  this  extension  was  sent  Mr.  Daly  July  7, 
with  forms  of  agreement  for  himself  and  his  sureties  to  sign,  accepting 
the  extension  and  continuing  the  bonds.  The  agreement  was  signed  by 
Mr.  Daly  and  returned  to  this  oflBce,  but  the  sureties'  agreement,  al- 
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thougli  repeatedly  called  for,  has  never  been  retnmed;  and  the  contractor 
lias  removed  his  dredge,  thus  abandoning  the  work. 

The  balance  of  the  old  appropriation,  and  the  appropriation  of  (3,000 
made  by  act  approved  June  14, 1880,  will  be  applied  to  the  improvement 
of  the  channel  below  the  dam. 

The  present  scheme  for  the  improvement  of  this  harbor  was  made  in 
consequence  of  the  appropriation  of  June  18, 1878,  and  provided  for 
deepening  the  lower  channel,  which  extends  up  stream  to  the  mills  be- 
low the  dam.  The  original  estimate  provided  for  the  removal  of  about 
0,000  cubic  yards  of  rock,  at  $2.50  per  cubic  yard.  This  price  was  based 
upon  the  belief  that  the  rock  to  be  removed  was  of  the  same  character 
as  that  which  had  previously  been  removed,  which  could  in  many  cases 
be  torn  up  by  the  dredge  with  little  or  no  blasting. 

Experiment,  however,  shows  that  the  rock  is  very  hard  Laurentiau 
limestone,  that  requires  a  great  deal  of  drilling  and  blasting*,  and  that 
it  will  probably  cost  twice  as  much  as  the  original  estimate,  or  at  least 
$5  per  cubic  yard,  to  remove  it,  which  would  increase  the  estimate  for 
the  completion  of  this  work  $15,000,  making  the  amount  yet  needed  to 
complete  it  $22,000. 

The  appropriation  of  $7,000  called  for  is  for  the  continuation  of  this 
work. 

The  present  condition  of  this  harbor  is  shown  by  the  map  which  ac- 
companied my  last  year's  report  upon  it. 

Waddington  Harbor,  New  York,  is  in  the  collection  district  of  Oswegatchie,  on  the 
Saint  Lawrence  River,  about  20  miles  below  Ogdensbarg,  where  the  nearest  Ameri* 
can  light-house  is  situated,  and  about  90  miles  in  a  straignt  line  from  Fort  Montgom- 
ery, at  Rouse's  Point,  on  the  outlet  from  Lake  Champlaln. 

The  following  statistics  of  its  commerce  for  the  fiscal  year  ending  eTune 
.'^0, 1880,  are  furnished  fi*om  the  records  of  the  custom-house,  through  the 
courtesy  of  the  collector  of  customs  at  Ogdensburg: 

Revenue  from  customs 99,212  15 

Value  of  imports $70, 238  00 

Value  of  exports $20,500  00 

Number  of  vessels  cleared 20 

Their  tonnage tons  1,000 

Number  of  vessels  entered 20 

Their  tonnage tons..  1,000 

Number  of  arrivals  and  dei>arture8  independent  of  those  entering  and  clear- 
ing    11H» 

Chief  articles  of  commerce:  live  stock,  raw  hides,  rags,  and  eggs. 

Money  sfatenienf. 

July  1,  lK7i>,  amount  available $4,809  48 

Amount  appropriated  bv  act  approved  June  14,  1880 3,000  00 

$7,809  4? 

July  1,  1880,  amount  expended  during  fiscal  year 1, 731  62 

July  1,  1880,  outstanding  liabilities 3:10  H6 

2. 062  4^ 

July  1,  1880,  amount  available 5,607  00 

Amount  (estimated)  required  for  completion  of  existing  project 22,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     7,  000  00 
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Abstract  of  proposals  for  dredging  at  Waddingt<m  Harbor,  New  York,  received  and  opened 
at  United  States  Engineer  Office,  Oswego,  N.  Y,,  at  10  o*clock  a.  m,,  November  29,  1879, 
under  advertisement  of  October  29,  1879. 


•> 


Name  nud  address  of  bidder. 


With  blastine,  approx- 
imate quantity,  1,000 
oabio  yards. 


Withont  blasting,  ap- 
proximate quantity, 
1,500  cubic  yards. 


TotaL 


Cornelius  Daly^fcdensburf?,  N.  T.  j  At  $5  per  cubic  yard,  '  At  50  cents  per  cubic 


Guarantors :  Walter  B.  Allen,  Og 
densburg,  N.  Y. ;  Daniel  Magone, 
Ogdensburg,  N.  Y. 
George  Kellogg,  FultoiL  K.  Y. 
Guarantors:  F.  D.  Van  Wagenen, 
Fulton,  K.  Y. ;  O.  J.  Jennings, 
Fulton,  X.  Y. 


$5,000. 


At  $8  per  cubic  yard, 
$8,000. 


yard,  $750. 


At  $5  per  cubic  yanl, 
$7,500. 


$5,750 


15,500 


Abstract  of  contract  for  improving  harbor  at  Waddington,  Xew  York,  entered  into  during 

the  fiscal  year  ending  June  30,  1880. 


Name  of  cout  factor. 


Suretie-s. 


Material. 


Price. 


Cornelius  Dnly,  of  Og-  !  WalterB.  Allen,  of  Og-    Dredging,  with  blasting...;  $5  per  cubic  yard, 
denslmrj^,  X.  V.  densburg,     N.     Y. ;  !  Dredging,  ifvithoutblastiugl  50  cents  p«*r  cubic  yanl. 

Daniel   Magone.   of 
Ogdensburg,  N.  Y. 


Contract  entered  into  January  17,  IKSO;  expires  June  30,  18W. 
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IMPROVEMENT    OF    OAKLAND    AND    WILMINGTON    HAEBOES    AND    OF 
SACRAMENTO   EIVEB  AND    PETALUMA   CEEEK,   CALIFORNIA. 


REPORT  OF  LIEUT.  COL,  GEORGE  H,  MENDELL,  CORPS  OF  EXGINBERS, 
BVT  VOL.,  U.  8.  A.,  OFFICER  /JV  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1880,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS, 

United  States  Enoineee  Office, 

San  Francisco^  Cal,^  July  13, 1880. 

Generai.  :  I  have  the  honor  to  transmit  the  annaal  reports  of  the 
river  and  harbor  works  under  my  charge  for  the  fiscal  year  ending  June 
30,  1880. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Lieutenant- Colonel  of  Engineers, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  S.  A. 


K  K  I. 

IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 

The  river  and  harbor  act  of  March  3, 1879.  appropriated  $60,000  for 
the  improvement  of  this  harbor,  subject  to  tne  restriction  that  no  part 
of  it  should  be  expended  until  the  title  to  the  bed  of  the  estuary  and 
the  sites  of  the  training  walls  should  be  obtained  free  of  expense  to  the 
United  States.  This  act  contained  the  further  provision  that  unless  this 
result  was  arrived  at  by  1st  of  September,  1879,  the  sum  appropriated 
should  be  returned  to  the  Treasury. 

Every  effort  was  made  by  this  office  to  bring  the  negotiations  with  the 
Oakland  Water  Front  Company  to  such  a  result  as  would  save  this  ap- 
propriation to  the  work  and  permit  the  construction  to  go  on. 

These  negotiations  were  unsuccessful,  and  as  a  consequence  the  appro- 
priation of  $60,000  was  lost  to  the  work. 

The  last  phase  of  this  controversy  with  the  Oakland  Water  Front 
Company,  which  has  been  the  cause  of  the  suspension  of  work  on  the 
harbor  for  the  past  two  years,  is  that  the  legal  question  has  been  sub- 
mitted by  the  War  Department  to  the  Attorney-General  for  his  opinion. 

The  only  other  party  to  this  controversy  is  the  city  of  Oakland.  On 
the  20th  of  August,  1879,  the  council  of  Oakland  passed  an  ordinance 
releasing  to  the  United  States  all  of  the  water  front  belonging  to  the 
city ;  namely,  that  portion  included  between  the  westerly  line  of  Frank- 
lin street  and  the  easterly  line  of  Webster  street. 

The  operations  of  the  past  year  have  been  confined  to  the  preparation 
of  maps  and  other  papers  in  the  office  bearing  upon  the  negotiations 
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above  referred  to,  and  to  a  supervision  of  dredging  operations  in  the 
harbor,  carried  on  by  private  parties.  Tliis  sui)ervision  is  maintained 
in  order  that  the  inat<?rial  dredged  may  be  deposited  where  it  will  do  the 
least  injury  to  navigable  channels. 

CONDITION   OF   THE   IMPROVEMENT. 

The  work  done  upon  this  harbor  consists  in  two  stone  jetties  extended 
from  the  shore  into  the  Bay  of  San  Francisco  over  a  sandy  bottom,  and  in 
a  certain  amount  of  dredging  between  these  jetties.  These  works  have 
resulted  in  giving  a  channel  200  feet  wide  and  10  feet  in  depth.  Before 
the  work  was  commenced  the  depth  did  not  exceed  6  feet.  The  result 
of  the  improvement  of  the  channel  is  a  large  increase  in  the  commerce 
of  the  city,  which  is  illustrated  in  the  commercial  statistics  accompany- 
ing this  reix)rt  and  previous  annual  reports. 

The  project  for  this  harbor  contemplates  a  ship  channel  of  about  20 
feet  at  low-water,  to  which  the  tide  will  add,  at  different  stages,  4  to  8 
feet. 

Tlie  original  estimate  fui  the  eonipletiuii  of  the  work  avsih §1,335, 4C6  20 

Amount  uppropriuted  to  date 415,000  00 

Amount  expended  to  date *i61,599  86 

FVTURE   OrERATIONS. 

The  first  step  in  continuing  this  improvement  will  be  in  raising  the 
noitli  jetty  to  high- water  mark  for  a  distance  of  6,400  feet,  beginning  at 
the  shore.  The  south  jetty  will  also  be  raised  to  the  same  level  for  a 
distance  of  7,750  feet.  The  level  of  the  tops  of  these  walls  is  now  about 
4  feet  below  high-water  mark.  The  foundation  is  now  well  settled, 
and  will  bear  the  superstructure,  which  will  be  made  of  nibble  stone 
several  hundred  pounds  weight. 

As  soon  as  this  work  is  well  under  way  it  will  be  expedient  to  i^ideu 
the  channel  bj'  dredging  to  300  feet,  thus  adding  100  feet  to  the  width- 
It  is  possible  that  it  may  be  expedient  to  increase  the  depth  as  well  as 
the  width. 

The  jetties,  being  brought  to  high-water  mai*k  for  a  considerable  por- 
tion of  their  length,  will  conserve  the  channel  that  is  secured  by  dredg- 
ing. Indeed,  these  jetties  may  be  made  the  instrument  of  excavating 
the  channel,  but  it  is  doubtful  whether  this  course  woidd  be  advan- 
tageous. The  material  removed  by  the  scouring  action  of  the  water 
would  be  deposited  elsewhere  outside  the  jetties,  and  would  have  to  be 
moved  again  by  artificial  means.  An  increase  in  the  capacity  of  the 
channel  is  made  nexjessary  by  the  extent  and  character  of  the  commerce. 
Six  large  ferry-boats  are,  or  have  been,  employed  in  carrying  passengers 
and  freight,  and  they  pass  at  intervals  of  10  niinutes.  These  boats  are 
300  feet  long  and  have  a  beam  of  about  80  feet,  and  to  pass  each  other 
in  a  channel  of  200  feet  in  width  is  far  from  convenient. 

The  channel  between  the  jetties  having  been  made  of  sufficient  ca- 
pacity for  present  need,  and  its  conservation  having  been  provided  for 
by  the  raising  of  the  jetties,  the  next  step  of  the  work  will  be  to  lay  the 
foundation  for  a  still  greater  channel  capacity  by  excavating  the  tidal 
basin  at  the  he«id  of  the  harbor. 

It  is  estimated  that  the  funds  now  available  will  be  sufficient  for  the 
work  already  described  on  and  between  the  jetties,  and  that  the  next 
appropriation  will  be  devoted  to  the  excavation  of  the  basin  for  the  pur- 
l>ose  of  increasing  the  tidal  prism  of  the  harbor. 
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The  last  aiiuual  report  moutioned  tlie  fact  that  the  city  of  Oakland 
oxpects  to  pay  for  the  land  necessary  to  be  acquired  for  a  canal,  incladed 
in  the  original  project,  to  connect  San  Leandro  Bay  with  Oakland 
Harbor.  Condemnation  proceedings  were  commenced  by  the  United 
States  nearly  two  years  ago  in  a  State  court.  The  matter  got  into  the 
United  States  court  more  than  a  year  ago  under  an  application  of  one 
of  the  defendants,  which  had  the  effect  to  suspend  the  condemnation 
I>roceedings. 

Xo  information  has  been  received  duriug  the  past  year  as  to  the  pros- 
I)ect  of  a  result  uuder  these  proceedings. 

STATISTICS. 

Attention  is  invited  to  the  accompanying  statements  of  traile  con- 
cerned with  this  improvement : 

Oakland  Harbor  is  in  the  customs  district  of  San  Francisco.  The  amount  of  duties 
ooUected  during  the  fiscal  year  just  past  is  $r>,614,749.t>4.  The  nearest  port  of  entry  to 
this  harhor  is  San  Francisco,  distant  7  miles  by  water,  and  has  a  safe  and  direct  com- 
ninnication  throughout  the  year.    The  nearest  forta  are  those  in  San  Francisco  Bay. 

Money  statement. 

July  1,  1879,  amount  available $155,911  74 

Amount  appropriated  by  act  approved  June  14,  1880 60,000  00 

$215, 941  74 

July  1,  1880,  amount  expended  during  fiscal  year 2,541  59 

July  1,  1880,  amount  available 213,400  15 

Amount  (estimated)  required  for  completion  of  existing  project 920, 435  20 

Amount  that  can  be  profitably  expended  in  fiscal  y^ar  ending  June  30, 1882 .     150, 000  CD 


COMMERCIAL  STATISTICS. 

Oakland  Harhor,  1879. 


Caleudar  years. 

]879 

1579 

Total 

Same,  total  1878 


Number  of 
paasengers. 


Oakland  ferries. 


5, 562, 88d     Central  Pacific  Railroad  line. 
527.491  I  South  Paellic  Coast  Railroad  line. 


6,090,380 


5, 853, 219 


6. 

9. 
lU. 


Number  of  wharf. 


General  ickarf  report. 


Totals 

Totals  1878 


Number  of 
vessels. 


56 
40 
41 


Rogistcrod .       Tons 
tons.  freight. 


291 

a4S 

38 

FaUed 


809 


16,800 
5,000 
8,400 


22,160 
40,398 
1,367 
to  report... 


94,125 


1,705 


162,520 


18,000 
8,000 
10,000 
89.350 
24,277 
60,000 
2,ff0 


17,603 
490,800 


720,120 


200,821 


Market-street  wharf. 

Clay-street  wharf. 

Washington-street  wharf. 

Broadway  wharf. 

Franklin-street  wharf 

City  wharfl 

Anderson's  wharf. 

La  Rue's  wharfl 

Alameda  Railroad  fBrry  landing. 

New  Oakland  freight  lerry. 
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Long  Wharf,  ferry  landimg,  ^ 


Number  of  vessels  arriving 

Centals  jptun  exported 

Tons  freight '(local) 


187& 

187». 

86 

3, 014, 250 

200,000 

49? 

2. 102.640 

2S,m: 

Port  of  San  Francisco. 


1878. 


Kamber  of  vessels  enterod 

Knmber  of  vessels  cleared 

Cnstonis  revenues 

Imports,  merchandise  and  treasure 
Exports,  merchandise  and  treasure 


045 
070 

06,870,618 
$78,201,098 
$06^078,026 


1871. 


07, 643;  573 
$68»MflL8M 
$82,782,900 


K    K    2, 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

The  operations  of  tlie  past  year  consisted  in  the  placing  of  stone  on  the 
lines  of  the  different  jetties  of  the  harbor.  Four  thousand  four  hnndied 
and  eighty- three  tons  were  purchased  and  applied  mainly  to  the  inotec- 
tion  of  the  double  timber  jetty.  Four  thousand  one  hundred  and  thirty* 
four  tons  were  thus  used.  The  remainder  was  mainly  deposited  on  ibe 
west  jetty.  The  outside  of  the  double  timber  jetty  woa  protected 
throughout  its  length,  which  is  1,000  feet,  except  for  a  distanceof  90  feet. 

FUTURE  OPERATIONS. 

The  money  available  for  the  coming  year's  operations  will  be  applied 
to  making  a  cut  in  the  reef  at  the  entrance  of  the  harbor,  so  as  to  in- 
,  crease  the  width  of  the  channel  from  150  to  200  or  more  feet.  It  is 
hoped  that  the  money  will  be  sufficient  to  make  this  width  225  feet.  An 
advertisement  has  been  prepared  with  the  view  to  giving  a  contract  for 
the  dredging,  and  if  everything  goes  on  well  this  cut  will  be  made  by 
close  of  the  present  year. 

The  appropriation  asked  in  this  report  closes  the  improvement.  In 
1876  an  estimate  of  $100,000  was  made  for  the  completion  of  the  work. 
Of  this  sum  $G7,000  have  been  appropriated,  leaving  (33,000  to  be  pro- 
vided. It  is  desirable  that  this  sum  be  appropriated  at  the  next  session 
of  Congress.  This  will  be  applied  to  stone-work  in  raising  the  main  and 
west  jetty,  and  to  protecting  the  timber  line  where  the  sand  has  not  ac- 
cumulated in  suliicient  quantity  to  afford  protection. 


THE   CO^niERCE  OF   THE  HARBOR. 


The  exports  of  the  year  1879  were  11,740  tons.  The  impoits  were 
24,057  tons,  and  27,194,208  feet  of  lumber  and  railroad  ties. 

There  is  a  noticeable  increase  over  tlie  year  1878.  It  is  expected  that 
the  coming  year  will  sliow  a  large  export  of  cereals,  the  crops  having 
turned  out  very  favorably. 
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The  arrivals  in  1879  were  as  follows : 


i 

0 

i 

f 

00 
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1 
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1 

OS 

Arrived  in  1879 

2 

18 
8 

3 
3 

136 
136 

194 

Entered  the  harbor 

81 

The  larger  classes  of  vessels  draw  too  much  water  to  enter  the  harbor^ 
and  therefore  remain  at  anchor  in  the  Bay  of  San  Pedro.  The  deepest 
draught  carried  into  the  harbor  during  the  year  was  the  bark  Sierra 
Nev^a,  drawing  something  over  15  feet. 

A  wharf  has  been  constructed  during  the  year  in  the  lower  part  of  the 
harbor,  which^  being  accessible  to  vessels  entering,  will  help  to  make  the 
benefits  of  this  improvement  felt  by  the  agricultural  and  commercial 
interests  of  the  neighborhood. 

Wilmington  is  a  port  of  delivery  in  the  customs  district  of  San  Diego.  Its  foreign 
imports  are  mainly  coal.  The  amount  of  duties  collected  during  the  past  fiscal  year 
was  $20,451.96.  The  nearest  fortification  is  at  San  Diego,  80  miles  distant,  and  the 
nearest  light -house  is  at  Point  Fermi  n,  close  to  the  entrance  of  the  harbor. 

THE  PRESENT  CONDITION  OF  THE  HAEBOB. 

The  channel  was  sounded  at  the  close  of  the  fiscal  year.  The  hydrog- 
raphy shows  about  the  same  depth  as  last  year,  there  being  however 
a  little  improvement.  The  depth  of  the  channel  is  now  a  couple  of 
inches  short  of  10  feet.  The  extent  of  dunes  remains  essentially  un- 
changed. 

There  is  a  wreck  of  a  bark  within  60  feet  of  the  channel  in  the  fore- 
shore of  Deadman's  Island  and  close  to  the  entrance.  The  loss  occurred 
last  winter  during  a  gale  on  the  attempt  to  enter  the  channel  at  night. 
This  wreck  is  now  not  a  danger;  perhaps  it  may  become  one  in  the 
future. 

The  sum  of  $33,000  can  be  profitably  applied  in  the  coming  year. 

The  amount  expended  to  dat«  is  $487,200.00. 

Money  statement 

July  1,  1879,  amount  available $13,977  60 

Amount  appropriated  by  act  approved  June  14,  1880 35, 000  00 

$48,977  60 

July  1,  1880,  amount  expended  during  fiscal  year 13,927  60 

July  1,  1880,  amount  available 35,050  00 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 

Amount  that  can  be  profitably  expendled  in  fiscal  year  ending  June  30, 1882.     33, 000  00 


K  K  3. 

IMPROVEMEXT  OF  THE  SACRAMENTO  RIVER,  CALIFORNIA. 


OPERATIONS  DUBINa  THE  YEAR. 


Bids  were  opened  on  the  5th  of  July  for  the  removal  of  snags  in  the 
Sacramento,  and  in  consequence  a  contract  was  made  with  S.  D.  Stevens 
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on  the  9th  of  July  at  the  rate  of  $39.50  per  snag.  He  began  work  on  the 
27th  of  July  and  completed  it  on  September  20,  having  removed  132 
snags.  The  effect  of  tliis  work  was  to  give  fair  navigation  as  far  as 
Mclutosh^s  Landing,  which  has  been  for  some  years  the  actual  bead  of 
navigation. 

In  February  this  oflice  was  informed  that  the  navigation  of  the  river 
was  very  mucli  obstiiicted  near  Jacinto  by  snags  which  had  been  broaght 
into  the  river  by  a  freshet  in  the  preceding  month.  One  or  more  wheat 
barges  had  been  injured  by  Qoilision  with  the  snags.  An  arrangement 
was  made  with  Joseph  Emerick  for  the  removal  of  these  obstnictiom 
under  the  supervision  of  an  inspector.  Twenty-two  snags  were  removed 
at  a  cost  of  $45  each ;  16  of  tliese  were  destroyed  at  an  additional  cost 
of  $10  each.    The  total  cost  was  $1,150. 

It  has  been  intended  to  devote  the  remainder  of  the  appropriation  of 
March  3, 1879,  to  the  constiiiction  of  wing-dams  in  the  lower  river,  bat 
thl)  necessity  for  this  improvement  was  not  so  pressing  as  the  demands 
of  the  navigation  interests  in  the  upper  river  in  die  summer  when  the 
wheat  crop  begins  to  move. 

Inasmuch  as  the  appropriation  for  the  year  1880  promised  to  be  too 
late  to  be  of  service  in  clearing  the  river  of  snags  in  this  season,  it  was 
thought  best  to  reserve  the  remainder  of  the  appropriation  for  the  clear- 
ance of  snags  in  the  summer  of  1880. 

After  advertisement,  bids  were  opened  on  the  22d  of  June,  1880,  and 
in  consequence  a  contract  was  made  the  same  day  for  the  removal  and 
destimction  of  snags  at  the  rate  of  $55  per  snag. 

This  is  the  first  year  that  the  destruction  of  snags  has  been  provided 
for.  Hitherto  they  have  been  simply  removed.  The  operations  thus 
<;ontracted  will  begin  in  the  first  week  in  July. 

Anotlier  new  point  included  in  this  contract  is  the  clearance  of  the 
river  above  Sam  Soule's  bar,  which,  in  connection  with  a  dam  yet  to  be 
mentioned  and  yet  to  be  built,  will  add  20  miles  to  the  length  of  the 
na\igable  river  and  facilitate  the  transportation  of  the  products  of  an 
agricultural  country  of  considerable  extent. 

It  is  estimated  that  the  funds  remaining  from  the  appropriation  of 
March  3, 1879,  will  be  sufficient  to  pay  for  the  snagging  operations ;  but 
of  this  it  is  impossible  to  be  certain. 

FUTURE  OPEKATIONS. 

The  act  of  June  4,  1880,  contains  an  api)ropriation  of  $45,000  for  this 
river.    This  sum  will  be  ajiplied  to  the  following  objects : 

First.  To  the  construction  of  a  snag-boat,  the  estimated  cost  of  which 
is  $30,000. 

Secondl3\  To  tlie  construction  of  a  barge  to  act  as  a  tender  to  the 
steamer,  to  carry  her  supply  of  fuel  and  an  equipment  for  building  dams. 

Thirdly.  To  the  construction  of  a  number  of  brush  dams  in  the  upper 
river,  botli  above  and  below  Sam  Soule's  Eapids,  beginning  a  systeon  of 
making  and  maintaining  3  feet  of  water  at  the  low  stage  below  the  pres* 
ent  head  of  navigation  at  Sam  Soule's  liapids  and  2  feet  above  that  point. 

When  this  is  accomplished  the  wheat  barges  wiU  carry  quite  600  tons 
on  the  greater  of  these  depths  and  about  250  tons  on  the  lesser.  There  is 
no  special  difficulty  in  acquiring  and  maintaining  these  depths.  There 
is  plenty  of  water  in  the  river  to  give  these  depths,  but  inasmuch  as 
the  channel  changes  from  year  to  year,  from  causes  beyond  our  control 
at  any  reasonable  expense,  it  will  be  necessary  to  renew  these  dams  as 
occasion  requires.    No  system  of  permanent  constructions  is  therefiire 
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])ossiblt\  The  projier  treatment  is  one  of  annual  attention,  directed  to 
the  correction  of  evils  as  they  show  themselves.  This  correction,  which 
is  generally  the  concentration  of  scattered  water,  can  be  readily  wid 
cheaply  accomplished  by  the  construction  of  brush  dams,  the  materials 
for  which  are  found  in  great  abundance  along  the  banks  of  the  river. 
AVhen  this  shoaling  takes  place  the  correction  ought  to  be  applied  at 
once.  There  is  therefore  no  time  for  advertising  ajs  required  by  the  con- 
tract system.  The  occasion  for  the  improvement  will  generally  have 
passed  before  the  contract  could  be  made  and  the  work  executed.  It 
will  be  necessary  to  keep  the  snag-boat  employed  as  a  police-boat  to  put 
the  upper  river  in  good  order  during  the  low- water  stage. 

In  addition  to  clearing  the  Sjicraniento  Kiver,  it  is  supposed  that  this 
boat  will  be  able  to  remove  the  snags  from  the  San  Joaquin  Eiver  and  from 
all  the  navigable  freshwater  channels. 

Under  this  view  of  the  case  it  is  not  possible  to  submit  a  project  for  a 
completed  system  of  improvements,  at  least  such  a  project  as  could  be  en- 
tertained. Such  a  project  would  have  to  secure  the  permanency  of  the 
banks  for  many  miles  of  the  river  and  would  involve  an  expense  not  to 
be  justified  under  existing  circumstances.  The  day  w^ill  probably  come 
when  such  a  system  will  be  justifiable  and  necessary.  For  the  present 
it  is  thought  that  the  best  policy  for  the  upper  part  of  the  river  will  be 
to  facilitate  navigation  by  a  correction  of  evils  as  they  occur  through 
temporary  constructions. 

During  the  first  year  following  the  construction  of  the  snag-boat  it 
will  be  employed  almost  constantly  in  clearing  out  the  accumulation  of 
snags  all  along  the  river  from  the  head  to  the  mouth,  and  in  cutting 
down  trees  that  threaten  to  be  snags  as  soon  as  the  river  makes  a  little 
more  cutting  in  the  bends.  This  will  be  the  greatest  possible  improve- 
ment to  the  navigation  of  the  river,  and  will  correct  the  evils  that  have 
thus  far  been  the  principal  subject  of  complaint. 

The  river  now  shows  the  benefit  of  the  removal  of  snags  during  the 
past  four  or  five  years  by  a  better  channel  and  a  freer  navigation. 

Pi  ojects  have  been  prepared  for  more  than  a  year  for  Heacock's,  the 
Iron  House,  and  the  Ida  Shoals  in  the  lower  river,  below  Sacramento. 
The  cost  of  these  improvements  is  estimated  to  be  $25,000.  Here  the  banks 
are  ])ermanent,  and  therefore  the  channel  once  improved  will  be  perma- 
nent. The  necessities  of  the  upper  river  are  so  much  greater,  for  the 
present,  that  the  construction  of  these  dams  may  be  deferred  until  the 
upper  river  system  of  improvement  is  fairly  started  by  the  operations  of 
the  snag-boat. 

COXIVIERCE  OF   THE  BIVEB. 

On  the  upper  river  there  are  three  companies  engaged  in  transporta- 
tion. The  transportation  is  mainly  carried  on  by  barges,  which  are  made 
to  carry  GOO  tons  on  a  draught  of  3J  feet  of  water.  The  tendency  is  to 
larger  barges.  The  down  stream  is  for  the  most  part  wheat,  and  the 
active  season  begins  with  harvest  in  July  and  ends  when  the  wheat  is 
exhausted.  The  quantitj^  of  freight  depends  on  the  quality  of  the  crop, 
in  which  there  is  a  good  deal  of  variation.  Last  year  the  quantity  of 
wheat  which  found  exit  by  the  river  was  about  125,000  tons.  The  crop 
is  larger  this  year,  and  perhaps  the  amount  may  be  exceeded.  The  im- 
provement of  the  river  is  the  only  means  by  which  any  oomx>etition  in 
freight  can  be  maintained.  There  is  a  railroad  on  each  side  of  the  river, 
a  few  miles  distant,  both  of  which  are  owned  by  the  same  company. 
These  roads  adjust  their  freights  in  some  degree  in  reference  to  the 
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river  competition.    This  competition  is  nearly  impossible  unless  the 
United  States  keeps  the  river  in  navigable  order. 

It  has  not  been  possible  to  get  accurate  statistics  of  the  river  business. 
Last  year  statements  showed  a  business  of  about  201,000  tons.  The  area 
within  reach  of  the  river  devoted  to  wheat  increases  each  year,  and 
therefore  it  is  reasonable  to  exx>ect  a  yearly  increase  of  business. 

The  river  is  in  the  custom  district  of  San  Francisco.  During  the  past  year  $5,614^749.64 
was  collected  at  this  port.  The  nearest  forts  and  light-houses  are  on  the  waters  of  the 
hay. 

During  the  coming  year  the  sum  of  $60,000  can  be  profitably  applieil 
to  this  river. 

Money  statement. 

July  1,  1879,  amount  available $19,176  66 

Amount  appropriated  by  act  approved  June  14,  1880 45, 000  00 

$64, 176  66 

July  1,  1880,  amount  expended  during  fiscal  year .....•••      7, 764  16 

July  1,  1880,  amount  available 56,412  fA 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882 .     60, 000  00 


Abstract  of  bids  for  the  removal  of  anags  in  the  Sacramento  River j  opened  July  5,  1879. 


Vo. 


1 
a 

3 

4 


Name  of  bidder. 


Seriah  D.  Stevens . . . 
A.  W.  Von  Schmidt 

J.  R.  Kideout 

Albert  Foster 


Price  per 
snag. 


$89  50 

49  00 
56  00 


Abstract  of  bids  for  the  removal  and  destruction  of  snags  in  the  Sacramento  Ritery  opened 

June  22,  1880. 


Xo. 


l^ame  of  bidder. 


r 


1  I  O.F.  Graves.. 

2  Albert  Foster. 


Pric^^per 
snag. 


Remarks. 


Rejected  for  want  of  conformity  to  the  reqnirement«  of 
the  advertisement. 


List  of  contracts  made  during  the  year. 


No. 


1 
2 


Name  of  contractor. 


S.  D.  Stevens . 
Albert  Foster. 


Date  of  con- 
tract. 

Julv    9,1879 
June  22, 1880 


Object  of  contract  and  price. 


Removal  of  snafi:s,  price  $30.50  per  snag. 
Removal  and  destmotlon  of  snags,  x>rice  $55  per 


STATISTICS  OF  TRANSPORTATION  COMPANIES  ON  THE  SACRAMENTO  RI\^R  FOR  PERIODS 

STATED. 


1.  The  Ctiiitrftl  Pacific.  Railroad  steamers  carried  during  the  year  1879  141,309  tons. 

2.  The  SacraincDto  Wood  Company  received  in  ireights  during  the  year  ending  June 
30,  1880,  the  sum  of  $228,000.    The  number  of  tons  carried  is  ni&nown. 

3.  No  statistics  can  be  obtained  from  the  San  Francisco  Transportation  Company. 
The  amount  carried  by  this  company  is  supposed  to  be  less  than  that  carried  by  either 
of  the  other  companies. 
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SURVEY  OF   THE  UPPEB  SACEAMENTO  BIVER. 

A  party  under  the  charge  of  L.  J.  Le  Conte,  assistant  engineer,  was 
sent,  on  October  1,  1879,  to  Red  Bluffs,  the  head  of  the  navigable  river, 
to  make  a  survey  from  this  point  to  connect  with  the  survey  previously 
made  on  the  lower  river.  This  party  kept  the  field  until  driven  out  by 
the  storms  of  winter.  It  returned  to  San  Francisco  on  December  5. 
During  the  months  following  the  maps  and  plans  for  improvement  were 
prepared  in  the  office. 

The  survey  was  carried  from  Eed  Bluifs  to  a  point  2  miles  below 
Princeton,  where  it  connected  with  a  survey  made  in  the  previous  year 
by  the  State  engineer  department.  This  latter  survey  extended  as  far 
as  the  mouth  of  the  American,  where  it  connected  with  the  survey  of  the 
lower  river  made  in  1878.  The  State  survey  included  the  alignment  of 
the  banks,  the  longitudinal  profile  of  the  river,  and  a  number  of  cross- 
sections  of  the  river.  It  also  included  a  number  of  gaugings  of  the  dis- 
charge of  the  river.  It  did  not  include  certain  special  surveys  below 
Princeton,  wliich  were  thought  necessary  in  the  interest  of  navigation, 
particularly  that  at  Twenty  Mile  Bar  between  Knight's  Landing  and 
Colusa.  This  survey,  embracing  8  miles  of  the  river,  was  made  by  the 
party  under  Mr.  Le  Conte.  Other  special  surveys  were  made  at  points 
now  needing  or  likely  to  need  special  attention  in  promoting  navigation. 

These  surveys  were  made  in  detail,  so  as  to  permit  the  projection  of 
constructions  if  necessary.  Among  these  may  be  mentioned  Tehama 
liapids,  Sam  Soule's  Bar,  Munroeville  Bar,  Deadman's  Bar,  CalFs  Bend, 
Princeton,  Twenty  Mile  Bar,  Butte  Slough,  AVilkins's  Slough,  Mouth  of 
Feather  River,  Six  Mile  Bar,  Sacramento,  12  in  all.  This  survey  included 
the  alignment  of  the  banks,  the  longitudinal  profile  of  the  low-water  stage, 
the  hydrography,  and  the  special  characteristics  of  the  river  in  its  dif- 
ferent parts. 

As  a  result  of  all  tlic  operations  that  have  been  sketched  we  have  now 
a  quite  full  record  of  tlie  Sacramento  lliver  throughout  its  navigable  ex- 
tent, which  with  the  subsidiary  channels  is  a  length  of  about  2G0  miles. 
This  information  is  sufficient  for  an  intelligent  understanding  of  the 
requirements  of  navigation. 

THE   CHARACTERISTICS  OF   THE   UPPER  RIVER. 

The  term  upper  river  may  be  applied  to  that  portion  lying  above 
Colusa,  which  is  about  100  miles  in  length.  This  section  of  the  river 
may  be  distinguished  from  that  lying  below  Colusa  by  the  want  of  per- 
manency in  the  banks  and  channel. 

While  the  river  below  Colusa  is  as  a  whole  between  sedimentary  banks 
of  sufficient  power  of  resistance,  the  river  above  Colusa  shifts  more  or 
less  with  every  flood,  and  upon  its  subsidence  the  navigable  channel  is 
found  in  a  number  of  places  to  have  changed  position.  In  the  upper 
river  there  are  also  good  banks,  but  they  are  not  the  banks  of  the  river 
proper.  We  may  imagine  them  to  have  been  the  banlis  of  an  ancient 
river  of  much  larger  dimensions  than  the  existing  river.  The  distance 
between  these  old  banks  on  the  two  sides  of  the  river  is  at  the  big  cut- 
off, 1 J  miles,  and  at  Sam  Soule's  Bar  they  approach  each  other,  being  two- 
thirds  of  a  mile  apart.  Here  and  there  between  these  limits  of  width 
the  river  touches  one  of  these  banks,  and  whenever  this  occurs  we  find 
the  villages  and  permanent  landings  from  which  the  products  of  the 
country  are  shipped.  The  hard  banks  are  generally  about  the  level  of 
hi^^h-water  or  a  little  lower.    Between  these  permanent  banks  and  lying 
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about  5  feet  below  them  in  height  is  the  allnvial  bottom  laud,  generally 
covered  where  it  has  been  long  undisturbed  with  a  dense  growth  of  syc- 
amores and  cottonwoods  with  some  oaks. 

In  this  bottom  land  the  river  excavates  a  new  bed  at  will — elongates 
itself  in  tortuous  bends  and  shortens  itself  by  frequent  cut-offs.  In 
making  these  changes  of  channel  it  undermines  the  forests  and  precipi- 
tates them  into  the  river.  Some  of  these  trees,  particularly  the  large 
sycamores,  when  imbedded  in  the  masses  of  gravel  which  the  river  moves 
upon  its  bed,  become  most  formidable  dangers  to  navigation  and  also 
most  diflScult  of  removal. 

Another  characteristic  distinguishes  the  upper  river,  and  is  in  some 
measure  connected  with  the  shifting  of  its  course.  This  circumstance 
is  the  entrance  of  a  number  of  tributaries  carrying  gravel  of  all  dimen- 
sions. The  worst  streams  come  from  the  west,  from  the  coast  range  of 
mountains  which  borders  the  river  at  a  distance  of  a  few  miles.  These 
streams  are  generally  small,  with  very  considerable  falls  of  10  feet  to  the 
mile  or  more,  and  are  subject  to  very  severe  freshets,  which,  however,  are 
generally  of  shoii;  duration. 

The  most  formidable  of  these  streams  is  Stony  Creek,  which  enters  the 
river  at  Munroeville  about  45  miles  above  Colusa.  It  drains  600  sqnare 
miles  of  mountainous  territory  and  is  subject  to  enormous  floods.  It 
carries  very  large  gra>'el  to  the  river  in  considerable  quantities.  The 
Hood  discharge  has  been  estimated  by  the  dimensions  and  fall  of  its 
channel  to  be  aS  much  as  80,000  cubic  feet  per  second,  which  is  a  good 
iioo<l  rate  for  the  main  river.  This  estimate  is  probably  excessive.  The 
floods  are  generally  of  very  short  duration,  lasting  only  a  day  or  two. 
The  penod  of  maximum  discharge  is  probably  much  shorter.  In  sum- 
mer the  stream  carries  no  wat<3r  on  the  surface  in  the  lower  i>art  of  its 
course.  This  is  the  lowest  as  well  as  the  largest  of  the  gravri-bearing 
torrents  which  are  tributjiry  to  the  main  river. 

It  is  remarkable  that  below  this  point  clear  to  the  mouth  of  the  Sac- 
ramento, a  distance  by  the  channel  of  200  miles,  no  stream  directly  enters 
the  river  from  the  west.  The  river  for  the  whole  of  this  distance  is 
bordered  on  the  west  by  a  belt  of  land  lying  some  feet  below  tlie  high- 
water  level,  which  forms  a  basin  for  the  reception  and  storage  of  the 
drainage  water  coming  from  the  coast  range  of  mountains.  This  water 
linds  its  escai)e  as  the  river  falls  through  sloughs,  which  do  not,  however, 
carry  any  heavy  material  to  the  river  bed.  A  similar  basin  borders  the 
river  on  the  east  for  many  miles  above  the  mouth  of  the  Feather. 

Other  gravel-bearing  streams  of  less  importance  than  Stony  Creek 
are  Keed's  Creek,  Red  Bank  Creek,  Elder  Creek,  and  Thomas  Greek. 
These  all  come  from  the  west  and  are  above  Stony  Greek. 

The  foot-hills  of  the  Sierra  Nevada  to  the  east  are  further  from  tho 
river  and  the  slopes  of  the  tributary  streams  are  flatter,  so  that  little  or 
no  gravel  comes  from  the  east. 

There  is  still  another  distinguishing  characteristic  of  the  upper  river. 
This  is  its  considerable  average  s1o]K3.  This  is  common  to  rivers  in  gen- 
eral. Beginning  at  Colusa,  going  up-stream,  the  low  river  fall  averages 
for  the  flrst  20  miles  14  inches  per  mile ;  in  the  next  16  miles  the  fiall 
is  18  inches  per  mile;  then  it  increases  to  21  inches  per  mile,  and  for  40 
miles  below  Red  Bluif  the  fall  is  on  an  average  30  inches  to  the  mile. 
Below  Colusa  the  fall  per  mile  for  the  first  35  miles  averages  5J  inches. 

The  following  table  contains  the  average  fall  per  mile  for  different 
parts  of  the  river. 
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Low-water  profile,  Sacramento  BiveTf  California, 


Stat  ion  A. 


Rt^d  Blnff 

La«t  Chance 

Sacramento  Bar 

Foot  of  Sow  Mill  Rapids 

Teham* 

Head  of  Tehnnia  Kapids 

Foot  of  Teliania  Rapidn 

Head  of  Captaiii  Jane's  Kapids. 

Squaw  Hill 

Merriirs  Wheat  Landing 

Head  of  Gazette  Chute 

Hoodlum  Chute 

Head  of  Sam  Soule  Bar 

Foot  of  Sam  Soule  Bar 

Colbiy'8  Ferry 

Bidweirs  Landing 

Chico  Landing , 

Munroeville 

Deadman'a  Bar 

Jacinto 

Head  of  Pike's  Cu^off 

Foot  of  Pilce's*  Cut-ofl' 

Battle  City 

Princeton 

John  Bojrg'a  Landing 

(yalden^  Landing 

Colusa 

Winn's  landing 

Knight'n  Landing 

Mouth  of  Feather  River 

Sacnmiento  City 

Haycock  Shoal , 

Head  of  Grand  Inland 

Rio  Vista 

CollinsviJle 

New  York  I^indiug,  Siiisun  Bay 


a 

p 
« 


1. 
1, 
1. 
1, 
1. 
1, 
1. 


Feet 
0 
20,000 
53,000 
80,000 
93,000 
05,000 
100,000 
120,  000 
153,000 
170,  000 
185,000 
203,000 
230,000 
234,000 
239,000 
270,000 
298,000 
326,000 
356,000 
384,000 
408,000 
418,000 
448,000 
475,000 
496,000 
529,000 
595,500 
779,500 
891,500 
043,500 
153,000 
204,000 
294,000 
367,000 
440,000 
455,  500 


S  *  o 


Feet. 

244.54 

236.73 

220.67 

202.77 

200.82 

200.56 

192.55 

186.23 

168.48 

159.29 

156.66 

VrO.  14 

139.23 

184.49 

132.82 

127.80 

119. 18 

10L86 

92.66 

83.86 

80.22 

73.00 

06.90 

6L41 

54.25 

4a  20 

27.00 

20.00 

16.00 

9.35 

7.40 

4.66 

1.01 

0.15 

0.00 


1 

Si 

I  ^ 

j  Feet. 

2.05 

2.57 

3.47 

0.79 

0.68 

8.41 

L66 

2.83 

2.83 

0.92 

L89 

2.12 

7.  53 

L75 

0.84 

1.62 

1.82 

L3i 

L73 

L93 

1.91 

L26 

L19 

L37 

L14 

0. 872 

0.177 

0.328 

0.138 

0.S25 

0.201 

0.160 

0.263 

0.062 

O.OiSO 


This  fall  in  the  upper  river  is  of  course  not  a  uniform  fall.  It  is 
iiijule  up  in  deep  pools,  having  a  low  velocity  separated  by  rapids  of 
shoal- water  over  which  the  declivity  is  quite  steep. 

The  principal  falls  are  the  Tehama  Eapids  and  Sam  Soule's  Bapids. 
In  the  former  there  is  a  fall  of  8  feet  in  5,000  feet  of  channel,  and  at 
8am  Soule'{<^  the  fall  is  4J  feet  in  4,000  feet.  There  are  a  number  of 
other  rapids  in  which  the  velocity  is  great  and  the  depth  scant. 

On  the  Tehama  Eapids  there  is  sufficient  water  for  navigation  in  spite 
of  the  great  declivit>\ 

These  rapids  occur  in  the  portion  of  the  river  which  carries  gravel. 
Any  other  material  would  yield  under  this  velocity. 


THE   QUANTITY  OF  WATER  IN  THE  RIVER. 

The  water  supply  of  the  river  is  a  very  favorable  feature.  There  is 
always  a  sufficient  supply  when  properly  controlled  to  permit  naviga- 
tion. 

The  low-water  discharge  at  the  city  of  Sacramento  below  the  entrance 
of  all  tributaries  is  6,000  cubic  feet  per  second.  The  Feather  and 
American,  the  only  tributaries  between  Sacramento  and  Colusa,  supply 
2,(>00  cubic  feet  per  second,  of  which  1,800  come  from  the  Feather.    This 
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gives  4,000  cubic  f«et  per  second  for  the  supply  in  the  upper  river,  sup- 
posing none  to  be  lost  in  passage. 

The  low- water  season  is  in  the  autumn.  The  rains  of  winter  usually 
keep  the  river  at  a  good  stage  until  it  is  reinforced  by  the  melting  of 
snows  in  the  spring.  The  freshet  from  snow  is  generally  past  by  the 
1st  of  July  and  the  river  begins  to  fall,  the  lowest  stage  prevailing  from 
September  until  the  rains  begin. 

The  area  of  the  drainage  basin  of  the  river  is  more  than  20,000  square 
miles.  This  basin  is  for  the  greater  part  made  up  of  mountains  which 
rise  to  a  considerable  height,  in  some  cases  in  the  Sierra  Nevada  of 
11,000  feet,  while  Mount  Shasta,  which  lies  near  the  headwaters  of  the 
river,  has  an  altitude  of  14,000  feet.  These  mountains  serve  as  reser- 
voirs to  keep  back  the  moisture  of  winter  for  the  supply  of  tlie  river  in 
the  many  mouths  in  which  there  is  no  rain.  In  the  higher  parts  of  this 
drainage  basin  the  precipitation  of  rain  in  the  3  or  4  months  of  winter 
reaches  90  and  more  inches.  In  the  plains  the  fall  is  less  than  one-third 
of  this  amount.  This  concentration  of  a  large  rainfall  witMn  a  few 
months  makes  it  possible  under  special  circumstances  for  the  river  to 
be  swollen  to  enormous  dimensions.  A  warm  rain  succeeding  a  heavy 
fall  in  the  mountains  by  melting  the  snow  is  liable  to  make  a  flood 
which  the  river  bed  cannot  pretend  to  carry.  This  kind  of  a  flood  may 
be  called  phenomenal  from  the  rareness  of  its  occurrence.  As  a  rule, 
however,  each  year  for  a  short  time  in  the  winter  taxes  the  cajmcity  of 
the  river  and  quite  frequently  this  capacity  is  overtaxed. 

It  is  at  this  period  of  higli-water  that  the  river  runs  riot.  The  tribu- 
tary streams  sometimes  enter  the  river  with  power  sufficient  to  control 
the  main  stream  for  a  time.  In  some  cases  they  actually  form  a  dam 
by  their  entrance,  interrupting  the  stream  and  sending  a  current  both 
up  and  down.  They  attack  the  bank  of  the  main  river  opposite  to  their 
own  mouths  and  crumble  it  with  a  mighty  force.  At  the  same  time 
they  leave  in  the  bed  of  the  main  river  large  deposits  of  gravel  which 
act  as  a  barrier  and  direct  the  main  stream  into  a  new  course  and  force 
it  to  attack  the  less  resisting  banks.  This  temporary  control  of  the 
main  river  by  a  tributary  is  illustrated  in  a  number  of  cases.  Stony 
Creek  in  the  upper  river  does  it  in  flood,  and  lower  down  the  same  thing 
occurs  at  the  mouth  of  the  American  and  Feather,  and  still  lower  at  the 
mouth  of  Cache  Slough. 

If  the  bed  of  the  ui)per  river  were  of  a  yielding  character  we  would 
probably  have  a  river  of  permanent  alignment,  which  is  the  character 
presented  by  the  lower  river;  but  so  long  as  the  bed  of  the  river  is  paved 
with  gravel,  which  the  current  cannot  move  or  move  but  sl#wly,  and  so 
long  as  the  tributary  streams  keep  up  the  supply,  just  so  long  the  allu- 
vial banks  will  be  exposed  to  attacks  which  they  cannot  resist. 

The  difliculty  here  resembles  in  some  respects  that  which  has  been 
noticed  in  other  reports  on  the  condition  of  the  lower  river.  In  the 
latter  case  the  mining  detritus  works  the  injury,  in  the  former  the  heavy 
gravel.  This  gravel  perhaps  might  be  restrained  to  some  extent  and 
prevented  from  entering  the  river  in  so  great  quantities,  but  only  at  a 
very  considerable  cost. 

As  a  consequence  the  river  is  exceedingly  tortuous,  rectifying  itself 
irequently  by  cutofi's  and  re-establivshing  its  M'indings.  The  old  disused 
channels  are  wastes  of  sand  and  gravel,  upon  which  young  wiUows 
grow,  to  be  in  turn  excavated  by  some  future  change. 
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THB  NAViaATION  OP  THE  UPPER  BIVEB. 

The  difficulties  of  navigation  are  mainly  due  to  the  changes  of  channel. 
The  quantity  of  water  is  sufficient,  although  the  depth  is  often  insuffi- 
cient. The  current  at  the  rapids,  although  very  swift,  is  not  an  obstacle 
of  the  first  importance.  If  the  depth  is  sufficient  thef  boats  can  over- 
come the  current.  A  bar,  having  sufficient  water  this  year,  may  be  a 
considerable  obstacle  next  year.  The  best  water  may  be  incumbered 
with  snags.  Some  of  these  gravel  bars  are  traveling  down  stream.  A 
bar  near  the  Chico  Ferry  has  been  moving  at  the  rate  of  about  300  feet 
a  year  for  several  years.  Other  obstructions  appear  to  be  sensibly  per- 
manent. The  two  most  important  rapids  on  the  river,  which  have 
already  been  mentioned,  Sam  Soule's  and  Tehama,  are  of  this  character, 
permanent  as  to  locality,  although  subject  to  congiderable  variations  of 
channel. 

Where  the  rapids  have  insufficient  depth,  the  difficulty  can  be  removed 
by  concentrating  the  low-water  discharge.  It  may  be  that  this  concen- 
tration will  not  be  able  to  excavate  the  bar  5  in  this  case  greater  depth 
can  be  gained  by  raising  the  level  of  the  water.  An  increase  of  velocity 
results.  Some  of  these  bars  will  probably  have  to  be  deepened  by  arti- 
ficial means,  if  deepened  at  all.  The  bars  in  the  part  of  the  river  now 
navigated  found  to  have  the  least  water  were  Deadman's  and  Munroe- 
ville,  both  of  gravel,  and  below  Stony  Creek  the  depth  was  20  inches. 
This  depth  holds  perhaps  for  2  or  3  months  of  low-river;  Sam  Soule's 
Bar  has  less  depth.    These  bars  may  all  be  improved  by  concentration. 

This  kind  of  improvement  answers  for  the  season,  but  next  year  the 
bar  may  have  moved  down  stream  or  the  channel  may  have  taken  a  new 
course  in  its  wide  bed,  renewing  the  difficulty  at  a  new  point.  Wken 
the  difficulty  comes,  it  shows  itself  at  the  very  height  of  the  river  trade, 
and,  if  it  is  to  be  remedied  in  time  to  be  of  use,  the  work  must  be  done 
promptly.  This  state  of  affairs  forbids  the  preparation  and  execution 
of  a  project  which,  when  completed,  would  give  a  permanent  naviga- 
tion. Such  a  system  is  entirely  inapplicable  to  the  upper  river.  The 
treatment  generally  will  be  one  of  temporary  constructions,  repeated  as 
often  as  may  be  necessary.  These  works  will  generally  be  brush,  rising 
little  above  low- water,  and  loaded  with  gravel.  The  materials  are  at 
hand  and  are  the  cheapest  that  can  be  used.  With  a  snag-boat  belong- 
ing to  the  United  States  it  would  perhaps  be  practicable  to  keep  a  con- 
struction party  on  her. 

The  following  table  shows  the  water  in  1879  on  different  bars  between 
Princeton  and  Tehama  rapids,  a  distance  of  about  65  miles.  Below  the 
Princeton  Bar  there  is  everywhere  3  feet  or  more  water: 

Inches. 

Princeton,  at  low- water  stage 30 

Nigger  Jone'w,  at  low- water  stage 28 

BtH*  Hi ve,  at  low-water  stage 28 

Kfilly's  Landing,  at  low-water  stage 30 

John  Hite's,  at  low- water  stage 26 

Glenn's  Gardens,  at  low-water  stage 24 

Parrott's  (npper  landing),  at  low-water  stage 30 

Deadman's  Bar,  at  low- water  stage 21 

Mnnroeville  Bar,  at  low-water  stage 20 

Below  Chico  Ferry,  at  low- water  stage 3# 

Flora  liend  ( below  Bid  well's),  at  low- water  stage 24 

California  Island  (below  Bidwell's),  at  low-water  stage 30 

Sam  iSoule  Bar  (lower  end)  14 

Sam  Soule  Bar  (middle  bar) 24 

Wilson's  Lower  Bar 20 

Wilson's  Upper  Bar 24 
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Inches. 

Mark  Reazer's  Lower  Bar 30 

Mark  Reazer's  Middle  Bar 33 

Hoodlum  Chute 30 

Eastman's  Landing 30 

Below  Gazelle  Chute 30 

Merrill's  Wheat  Landing 18 

Moore's  Cut-off 20 

Mouth  Deer  Creek 30 

1°  above  Deer  Creek 30 

Captain  Jane's  Bar IS 

Thome's  Creek 30 

Cherke's  Chute :» 

So  far  as  a  system  is  possible,  it  ought  to  be  directed  to  improving 
bars  with  less  than  30  inches  to  give  at  least  that  depth. 

The  tra<le  of  the  upper  river  is  principally  the  towing  of  wheat  barges 
which,  fully  loaded,  carry  500  or  GOO  tons,  and  draw  4  or  5  feet  of  water. 
The  barge  is  towed  astern  of  a  light-draught  steamer  at  the  end  of  a 
long  hawser.  Below  Cohisa  there  is  plenty  of  water,  so  that  the  barge 
usually  finishes  its  load  at  this  point. 

The  wheat  coming  from  the  ui)per  landings  is  loaded  with  reference 
to  the  depth  of  water  on  the  bars,  so  that  an  improvement  in  depth  at 
once  cheapens  transportation.  On  the  other  hand,  it  may  be  said  that 
the  very  low-water  seldom  hoUls  more  than  three  months.  These  are^ 
however,  the  three  months  just  succeeding  the  harvest. 

A  worst  enemy  to  navigation  is  the  abundance  of  snags.  The  causes 
that  keep  up  the  supply  have  been  mentioned.  For  a  number  of  years 
back  the  worst  snags  have  been  removed  under  contract.  This  is  but  a 
palliation  of  the  evil. 

The  thorough  treatment  and  clearance  of  the  river  requires  the  United 
States  to  own  a  properly  equipped  boat.  Keeping  the  boat  on  the  river 
during  the  low-water  season,  with  a  party  of  workmen  aboard,  it  will  be 
possible  to  remedy  the  shoahiess  of  water  on  the  bars,  as  soon  as  it 
shows  itself  in  the  summer,  by  the  construction  of  cheap  brush-dams. 
In  this  way  it  is  thought  that  3  feet  of  water  can  be  maintained  be- 
tween Sam  Soule's  Bar  and  Colusa.  This  depth  will  allow  the  large 
barges  to  carry  500  tons  of  wheat,  which  is  a  good  freight.  Above  this 
point  the  river  can  be  made  to  cany  a  depth  of  2  feet  at  the  lowest 
.  stage  by  a  reasonable  expenditure. 


K  K  4. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

The  original  estimate  for  this  improvement  was  $25,868.40.  The  act 
of  June  14,  1880,  appropriates  $8,000.  It  is  proposed  to  devote  this  to 
straightening  the  (jreek  by  cutting  off  the  two  bends  nearest  to  the  town 
of  Petaluma.  This  work  will  require  by  the  estimate  22,420  cubic  yards^ 
and  it  is  supposed  that  the  funds  now  available  will  be  sufficient  for  the 
imrpose. 

The  funds  asked  for  the  year  ending  June  30,  1882,  will  be  applied  to 
dredging  the  channel  to  a  depth  of  3  feet  at  low-water.  The  estimate 
for  the  completion  of  this  improvement  is  now  placed  at  $20,000  instead 
of  $17,808.40,  as  originally  estimated.  The  reason  for  this  change  is  that 
the  work  (tannot  be  done  economically  when  only  a  portion  can  be  con- 
tnicted  tit  one  time. 

The  riparian  owners  along  the  creek  have,  it  is  believed,  agreed  in 
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writing  to  release  to  the  United  States  the  land  necessary  for  making 
the  cut-offs.  It  is  also  supposed  that  no  objection  will  be  made  by  owners 
of  land  to  the  placing  of  the  excavated  material  on  the  land. 

This  work  is  in  the  collection  district  of  San  Francisco,  at  which  port  the  amount 
of  duties  collected  in  the  last  fiscal  year  was  $5,614,749.64.  The  nearest  forts  are  those 
in  the  harbor  of  San  Francisco. 

Petaluma  is  the  natural  outlet  of  a  considerable  area  of  agricultural 
countrv'.  The  commerce  of  the  port  is  carried  on  by  a  steamboat  which 
makes  daily  trips  to  Sau  Francisco,  and  by  a  regular  fleet  of  about  thirty 
schooners,  averaging  50  tons  each.  During  a  portion  of  the  year  the 
number  of  schooners  is  increased  to  fifty. 

A  detailed  statement  of  the  trade  of  the  creek,  from  December  1, 1878, 
to  November  30,  1879,  accompanies  a  report  on  this  improvement  pub- 
lished as  Senate  Ex.  Doc.  No.  68,  Forty-sixth  Congress,  second  session. 

Money  statement. 

Amount  appropriated  bv  act  approved  June  14,  1880 $8, 000  00 

July  1,  1880,  amount  available  8,000  00 

Araoiiut  (estiiiiatt»d)  roiiuired  for  completion  of  existing  project 20,000  00 

Amount  tbat  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.  20, 000  00 


EXAMINATION  OF  PETALUMA  CREEK,   CALrPOBNIA. 

San  Francisco,  Cal.,  December  2, 1879. 

General:  Agreeably  to  the  instructions  of  the  department,  I  *'ade 
in  September  an  examination  of  Petaluma  Creek,  of  a  character  suf- 
ficient to  enable  instructions  to  be  given  for  a  survey. 

The  survey  has  since  been  made,  and  I  now  have  the  honor  to  submit 
a  report  upon  the  improvement  of  this  channel. 

Petaluma  Creek  is  one  of  several  tidal  channels  which  make  firom  the 
great  bay  of  San  Francisco,  winding  a  tortuous  course  through  the  belt 
of  marsh  which  borders  the  Day  and  extending  a  number  of  miles  through 
the  interior  to  a  terminus  where  the  marsh  adjoins  the  upland.  Napa 
and  Sonoma  Creeks  are  other  examples.  These  streams  are  all  naviga- 
ble for  small  vessels,  and  aftbrd  an  easy  communication  for  limited  dis- 
tricts with  the  great  central  market  of  San  Francisco. 

During  the  rainy  season  these  channels  receive  and  carry  off  the  fresh- 
water drainage  of  the  country  which  adjoins,  but  at  no  time  is  this 
drainage  suthcient  in  quantity  or  permanent  enough  of  itself  to  supply 
or  maintain  a  navigable  stream.  During  the  greater  part  of  the  year 
the  freshwater  drainage  is  quite  insignificant,  and  for  only  two  or  three 
months  in  the  winter  is  it  at  all  e^onsiderable.  So  far  as  benefit  is  con- 
cenuMl  it  may  be  neglected.     The  injury,  however,  cannot  be  neglected. 

Tlie  earthy  matter  which  the  back  drainage  brings  to  the  channel  is 
a  positive  injury,  which  cannot  be  overlooked,  nor  can  it  be  prevented. 

The  wash  from  the  land  has  already  filled  the  channel  above  the  town 
of  Petaluma,  and  tends  progressively  to  reduce  the  section  of  the  chan- 
nel tliroughout  the  upper  portion. 

It  is,  then,  more  or  less  of  a  misnomer  to  class  this  channel  as  a  creek. 
It  is  really  a  tidal  estuary — tmmpet-shaped — the  wider  end  at  the  mouth, 
in  the  bay  of  San  Pablo,  dwindling  to  a  narrow  channel  at  its  upper  ex- 
tremity, where  is  the  flourishing  town  of  Petaluma. 

The  channel  is  about  15  miles  in  length;  at  the  mouth  the  high- water 
width  is  about  a  mile.    At  Petaluma  the  width  is  reduced  to  60  feet. 
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The  lower  balf  of  the  channel  affords  good  navigation  as  far  as  Donahne, 
which  is  the  terminus  of  the  North  Pacific  Eailroad,  and  about  half-way 
between  the  bay  and  Petaluma.  Nothing  is  required  to  be  done  here  at 
present.  Above  Donahue  the  navigation  is  considered  to  be  very  fair, 
for  3  or  4  miles,  although  in  one  place  it  would  be  a  convenience  to  have 
a  greater  depth.  The  great  difficulty  is  found  in  the  stretch  of  4J 
miles  just  below  Petaluma.  This  stretch  is  the  portion  that  has  been 
surveyed,  and  it  is  to  this  portion  that  the  estimate  to  follow  refers. 

Th^  whole  estuary  is  undergoing  degradation.  At  some  time  in  the 
past  the  tide  ebbed  and  flowed  freely  over  the  whole  belt  of  marsh  through 
which  the  estuary  now  winds  its  course.  The  wash  from  the  upland, 
aided  by  the  deposit  of  the  flood  tide,  has  redeemed  the  marsh  from  all 
but  a  paitial  control  of  the  tide.  The  territory  of  tidal  supremacy  has 
been  reduced  yeai*  by  year  and  the  dimensions  of  the  channels  of  ebb 
and  flow  have  varied  always  from  greater  to  less. 

If  it  were  possible  to  pick  up  this  estuary  and  replace  it  reversed, 
with  its  wide  mouth  at  Petaluma,  or  above,  instead  of  where  it  is,  15 
miles  below,  we  would  thereby  secure  a  reservoir  at  the  head,  which, 
emptying  and  tilling  twice  a  day,  would  serve  to  maintain  a  good  chan- 
nel below.  The  conditions  of  permanency  are,  however,  wanting.  If 
the  channel  is  to  be  kept  na\igable  it  must  be  by  dredging. 

The  difficulties  in  this  stretch  of  channel  just  below  Petaluma  are 
twofold.  First,  the  channel  is  in  two  places  so  crooked  that  it  is  with 
difficulty  that  vessels  can  pass  along.  There  is  a  third  point  where  the 
difficulty  is  not  so  great.  If  the  channel  were  straightened  at  these 
points  it  would  be  shortened  1  mile,  so  that  the  length  of  this  stretch 
would  be  3^  instead  of  4^  miles. 

This  exceeding  tortuousness  is  characteristic  of  this  channeL  Two 
bends  liave  already  been  cut  off,  to  the  great  improvement  of  the  navi- 
gation. This  was  done  some  years  ago  by  parties  engaged  in  transpor- 
tation on  the  creek. 

The  second  difficulty  is  want  of  depth.  At  low-water  the  channel  for 
about  2  miles  below  Petaluma  is  dry,  and  vessels  can  be  moved  only 
when  the  tide  is  up.  If  a  depth  of  3  feet  were  made  at  low- water  there 
would  be,  by  reason  of  the  tide,  as  much  as  7  feet  at  every  high-water, 
and  in  spring  tides  as  much  as  10  or  11  feet. 

The  commerce  of  the  creek,  and  particularly  of  the  upper  portion,  is, 
then,  necessarily  done  by  vessels  of  light  draught  and  tonnage,  and  then 
only  when  the  tide  is  u]).  A  considerable  trade  is,  however,  maintained 
with  San  Francisco,  as  will  be  seen  by  the  statistics  which  accompany 
thi«  report. 

There  is  a  daily  steamer  to  and  fro  between  San  Francisco  and  Peta- 
luma. This  steamer  makes  her  landing  at  the  lower  end  of  the  stretch 
which  has  been  described.  The  pa^ssengers  are  sent  to  Petaluma  by 
land,  and  freight  is  transferrexl  to  a  small  steamer  which  goes  by  the 
tide  to  the  town.  In  addition  to  this  steamer  there  is  quite  a  fleet  of  small 
sailing-vessels  engaged  in  this  commerce. 

With  the  depth  of  3  feet  at  low-tide,  the  San  Francisco  steamer  could 
make  a  landing  at  the  town  and  save  the  transshipment  of  freight. 
Even  then,  however,  owing  to  the  narrowness  of  the  channel,  the  navi- 
gation would  hardly  be  the  best,  although  a  great  improvement  uiK>n 
the  present  circumstanc^es. 

Petaluma  is  40  miles  from  San  Francisco.  It  is  a  flourishing  town  of 
4,000  or  5,000  inhabitants.  The  country  adjacent  is  fertile  and  well  set- 
tled, unusually  so  for  California. 

The  lands  are  held  in  small  tracts,  and  there  is  an  air  of  comfort  and 
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thrift  which  is  wanting  in  many  agricultural  districts  of  the  State.  This 
section  of  the  country  is  always  favored  with  sufficient  rain  for  purposes 
of  cultivation,  which  is  not  by  any  means  the  case  with  all  other  parts 
of  the  State. 

As  has  already  been  stated,  Petaluma  is  at  the  head  of  navigation. 
It  is  the  natural  outlet  of  a  considerable  area  of  agricultural  country 
watered  by  the  Russian  River. 

The  San  Francisco  and  North  Pacific  Railroad  is  built  to  Cloverdale, 
about  50  miles  above  Petaluma.  This  road  has  its  terminus  at  Donahue, 
on  the  creek,  about  8  miles  below  Petaluma.  Much  of  the  trade  of  the 
interior  which  naturally  belongs  to  Petaluma,  is,  owing  to  the  existence 
of  the  railroad,  carried  by  it  to  Donahue  and  thence  to  San  Francisco. 
Nevertheless,  tlie  town  of  Petaluma  is  prosperous  and  does  a  large  trade 
in  fruit,  dairy  ])roducts,  and  wheat.  These  productions  are  hauled  by 
wagon  to  Petaluma  from  the  country  within,  in  the  radius  of  a  day's 
journey,  in  order  to  take  advantage  of  the  cheaper  water  carriage. 

A  considerable  number  of  people  would,  therefore,  be  benefited  by  an 
improvement  making  the  navigation  more  convenient  and  the  freights 
cheaper. 

Pi^taluma  is  in  the  coUection  district  of  San  Francisco,  at  which  port  there  was  col- 
lected tor  customs  in  the  last  fiscal  year,  the  snra  of  $6,147,840.24. 

The  nearest  light-houses  are  those  on  Mare  Island  and  on  the  Brothers  in  the  bay  of 
San  Pabh). 

The  nearest  forts  are  those  in  the  vicinity  of  San  Francisco. 

ESTIMATE. 

The  quantity  of  excavation  necessary  for  those  cut-offs,  to  straighten  the 
channel  and  shorten  it  5,582  feet,  making  the  cut  50  feet  wide  at  low- 
water  and  3  feet  deep,  is,  in  cubic  yards 43, 09(5 

The  quantity  of  excavation  to  give  3  feet  of  water  in  the  channel  is,  in 

cubic  yards 43, 132 

Total  cubic  yards 86,228 

Which,  at  30  cents,  amounts  to $25,868  40 

This  amount  ought  to  be  available  in  one  sum. 

A  statement  of  the  trade  of  Petaluma  for  the  year  ending  November 
30,  1879,  is  inclosed. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Lieutenant- Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A, 


COMMERCIAL  STATISTICS. 

The  undersigned,  your  committee,  herewith  present  to  your  honorable  body  the 
accompanying  report  of  the  commerce  and  navigation  of  the  Upper  Petaluma  Creek 
for  the  year  commencing  December  1,  1878,  to  November  30,  1879. 

The  steamer  Pilot  makes  daily  trips  to  and  from  San  Francisco,  and,  in  addition  to 
her  freight,  has  carried  13,046  passengers. 

Thirty  schooners,  of  an  average  tonnage  of  50  tons,  are  engaged  regularly  in  the 
.  trade,  and  about  20  other  transient  schooners  a  portion  of  the  year. 

We  have  not  included  in  our  estimate  shipments  made  over  the  railroad  by  way  of 
Donahue,  many  shippers  preferring  that  route  on  account  of  the  delay  and  uncertainty 

of  time  by  the  creek. 

Tons. 

Wheat centals..       379,090    18,954 

Barley do....        61,790      2,239 

Oats do....         12,200  610 
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Tons. 

Potatoes centala..       189,100      9,450 

Bran  and  middlings do 5,000         250 

Cora do.,..  4,000         200 

Fruit,  58,139  boxes pounds..  2,906,950      1,453 

Butter,  16,055  boxes do 1,605,500         «« 

Cheeses,  4,610 do.-..       138,300  69 

Wool do....       164,100  82 

Eggs,  2,020  boxes dozen..         60,600 

Wood cords..  1,520 

Tan-bark do 200 

Lime barrels. .  750 

Brick 250,000 

Lumber feet..  1,140,000 

Paving-blocks 1,458,500 

Head  of  Uve stock 48,256 

Hay 9,625 

Coal 1,720 

Other  general  merchandise 26,(^20 

Passengers  by  steamer  Pilot 13,046 

Respectfully,  yours, 

J.   G.  WiCKKRSHAM. 

A.  P.  Whitney. 
John  A.  BIcNear. 
The  Hon.  Board  op  Trustees 

Of  the  aty  of  Fetaluma, 
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LMPROVEJIENT    OF    THE    HARBOR  AT    SAN    DIEGO — IMPROVEMENT    OP 

SAN  JOAQUIN  RIVER,   CALIFORNIA. 


report  of  lieut.  col.  c.  sea  forth  stewart,  corps  of  engineers, 
officer  ix  charge,  for  the  fiscal  year  ending  june  30,  1880, 
with  other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

San  Francisco^  Cal,^  July  6, 1880. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
fiscal  year  ending  June  30,  1880,  of  the  river  and  harbor  works  in  my 
charge. 

Very  respectfully,  your  obedient  servant, 

C.  Seaforth  Stewart, 

Lieut  Col.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


L  L  I. 

improvement  of  the  harbor  at  SAN  DIEGO,  CALIFORNIA. 

I  "^During  the  past  winter,  owing  to  a  heavy  rain  fall  of  over  4  inches  in 
three  days,  the  San  Diego  River  rose  high  enough  to  overflow  its  banks 
in  two  or  three  places,  and  with  its  waters  reach  for  a  short  time  the 
stone  facing  of  the  levee  which  borders  the  artificial  channel.  The  flood 
did  not  last  long  and  caused  no  injury  to  the  works.  The  surface  water 
from  the  top  of  the  embankment  in  flowing  down  the  slopes  gullied  them 
at  many  points.  The  necessary  repairs  have  been  made,  and  according 
to  the  last  report  received  the  works  are  in  good  condition. 

The  balance  on  hand  from  the  last  appropriation  will  probably  be  suf- 
ficient for  making  repairs  for  several  years  to  come. 

FINANCIAL  STATEMENT. 

Appropriated  by  act  approved  March  3,  1875 $80, 000 

Expended  to  Jiine  3U,  1879 80,000 

Appropriated  by  act  approved  March  3,  1879 1,000 

Expended  to  June  30,  1880 76 

Available  July  1,  1860 925 

This  improvement  is  situated  in  the  collection  district  of  San  Diego.  That  town  is 
the  nearest  port  of  entry.  Point  Loma  light  is  the  nearest  light-house.  The  work 
begun  at  Ballast  Point  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  San  Diego  during  the  fiscal  year  is  giyen  aa 
$5,958.94. 
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Money  statement 

July  1,  1879,  amount  available fl,000  00 

July  1, 1880,  amount  expended  during  fiscal  year 75  o6 

July  1,  1880,  amount  available 925  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882  dci>eud» 
on  damages  to  works  that  may  take  place  during  the  year. 


L  L  2. 

IMPROVEMENT  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

The  project  for  the  expenditure  of  the  $20,000  appropriated  by  act 
approved  Auprust  14,  1870,  for  tliis  river,  adopted  in  1877,  contemplate 
the  removal  of  portions  of  sharp  points  at  bends  in  the  narrowH  below 
Stockton  Channel  to  fiicilitate  the  passage  of  vessels,  and  also  embraced 
the  dredging  of  certain  shoals  so  as  to  give  a  depth  of  at  least  6  feet,  at 
low  stage  of  water,  in  the  channel. 

This  work  was  finished  in  1878  at  an  expenditure  of  $19,370.09. 

It  was  proposed  with  the  small  unexpended  balance  to  have,  daring 
the  low  river  of  the  past  year,  a  resurvey  of  that  part  made  by  the  assist- 
ant, who  had  been  formerly  in  local  charge  of  operations.  At  the  proper 
season  he  was  not,  however,  available  and  the  river  of  late  has  risen  too 
high  for  the  purpose. 

FINANCIAL  STATEMENT. 

Amount  ori^uallv  appropriat^nl.  $20,000  00 

Expended  to  July  1,  1879 19,370  09 

Expended  dnring  year  ending  June  30,  laSO 18  14 

Amount  available  July  1,  1680 611  77 

This  snm  can  probably  be  profitably  expended  on  a  survey. 

This  ])ortion  of  the  river  is  thought  to  he  in  the  collection  diHtrict  of  Sau  Franoiaco. 
The  nearest  light-house  is  at  Mare  Island.  Tlie  forts  in  San  Francisco  harbor  are  tiie 
nearest.     San  r^ancisco  is  the  nearest  j)ort  of  entry. 

During  the  past  fiscal  year,  it  is  stated,  the  amount  of  revenue  collected  in  San 
Francisco  is  $5,614,749.04. 

Stockton  being  the  outlet  for  the  San  Joaquin  basin  a  large  amount 
of  navigation  would  be  benefited  by  the  improvement  of  the  river. 

Maney  statement 

July  1,  1879,  amount  available |029  91 

July  1,  1880,  amount  expended  during  fiscal  year 18  14 

July  1,  1880,  amount  available 611  77 


L  L  3- 

EXAMINATION  OF  TRINIDAD  HARBOR,  CALIFORNIA. 

San  Francisco,  Cal.,  March  27, 1880. 

Sir  :  By  letter  dated  Washington,  I).  C,  April  25, 1879,  the  exami- 
nation or  survey  of  Trinidad  Harbor,  California,  provided  for  by  act  of 
Congress  approved  March  3, 1879,  was  placed  in  my  charge. 
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No  report  on  the  subject  has  been  made  hitherto,  as  this  was  one  of 
the  hai  bors  which  the  Board  of  Engineers  for  the  Pacific  Coast  had  under 
consideration  in  making  selection  of  a  site  for  a  breakwater  and  harbor 
of  refuge  on  the  coast  between  San  Francisco  and  the  Straits  of  Fuca. 
Trinidad  not  having  been  chosen  by  the  Board,  I  now  submit  the  follow- 
ing report : 

An  examination  of  this  roadstead  was  made  in  July  last.  From  sound- 
ings and  from  specimens  of  the  bottom  obtained  then  it  was  found  no 
change  in  the  depth  of  water  or  in  the  character  of  the  material  of  the 
bed  appeared  to  have  taken  plac»,e  since  the  United  States  coast  survey 
made  in  1872,  the  resnlts  of  which  were  published  in  1874  in  a  chart  of 
this  harbor.     It  was  thought,  therefore,  a  new  survev  was  not  needed. 

Trinidad  is  m  latitude  41o  03'  N.,  longitude  124o  08'  W.,  a  few  miles 
south  of  the  midway  point  between  San  Francisco  and  the  mouth  of 
the  Columbia  River.  It  is  in  a  bight  of  the  coast,  sheltered  on  the 
west  from  northwest  winds  by  a  bold,  rocky  peninsula,  about  380  feet 
high,  called  Trinidad  Head.  From  this  point  the  bluffs  extend  by  the 
Dorth  to  the  east  and  south.  The  cove  thus  formed  is  about  IJ  statute 
miles  long,  measured  from  the  head  to  the  3  fathom  curve  of  the  bottom 
on  an  east  and  west  line,  with  a  greatest  width  from  this  line  to  the 
same  curve  of  nearly-  f  of  a  mile.  The  depth  of  water  within  these 
limits  varies  from  3  to  7}  fathoms.  The  best  anchorage,  though  some- 
what limited,  is  found  in  the  western  portion. 

Cape  Mendocino  lies  to  the  south,  about  43  statute  miles  distant.  The 
coast-line  between  the  cai)e  and  Trinidad  Head  protects  the  roadstead 
to  a  great  extent  from  winds  and  seas  from  the  east  to  the  south.  It  is 
ex{)Osed  to  a  heavy  swell  from  the  south  and  west  in  heavy  southerly 
weather,  and  sometimes  when  there  is  but  little  wind  close  inshore.  If 
this  were  cut  off,  the  anchorage  would  be  quite  secure  at  all  times.  As 
it  now  is,  it  forms  a  good  shelter  against  the  summer  northwest  winds. 

The  approaches  are  free  from  hidden  dangers.  The  rocks  to  the  west- 
ward of  the  Head  are  close  inshore  and  can  be  easily  avoided.  There  are 
but  few  sunken  rocks  in  the  harbor.  The  head  is  a  good  landmark.  The 
holding  ground  is  equal  to  that  at  most  of  the  anchorages  on  the  coast. 
Offshore  soundings  have  been  taken,  and  these  would  aid  in  judging  of 
one's  position  in  approaching  Trinidad  in  thick  weather.  These  are  all 
favorable  points,  and  those  interested  in  this  place  are  desirous  to  have 
it  made  the  site  of  an  artificial  harlwr,  by  the  construction  of  a  break- 
water from  the  Head  to  Pilot  Eock.  The  expense  of  such  a  work  would 
be  altogether  out  of  proportion  to  the  amount  of  commerce  to  be  bene- 
fited, if  that  of  Trinidad  alone  was  to  be  considered. 

The  country  in  this  vicinity  is  well  wooded,  and  from  the  redwood 
timber  much  lumber  is  manufactured  and  exported.  This  is  the  princi- 
pal business  of  the  phice,  and  is  carried  on  by  the  Trinidad  Mill  Com- 
pany, which  owns  two  saw  mills,  one  only  being  at  work  at  present.  The 
village  is  small,  its  residents  being  chiefly  those  employed  by  the  above 
company. 

Statistics  of  the  trade  with  Trinidad  will  be  given  further  on. 

Some  20  miles  to  the  southward  of  this  roadstead  is  the  entrance  to 
Humboldt  Bay,  which  is  a  point  of  much  commercial  importance.  During 
the  year  1878  there  were  583  vessels,  measuring  134,371  tons,  passing 
to  and  from  Humboldt  Bay  and  San  Francisco,  and  2,397,  measuring 
208,792  tons,  between  that  city  and  ports  south  of  Cape  Mendocino. 
The  yearly  averages  of  the  number  of  vessels  engaged  in  trade  on  this 
part  of  the  California  coast  do  not  probably  differ  much  from  those 
just  given.    These  vessels  are  chiefly  small  coasters  and  steamers.    The 
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sailing  vessels  are  not  always  well  found,  do  not  carry  spare  sails,  go 
short-handed  and  with  scant  supplies.  If  there  were  a  secure  harbor  at 
Trinidad,  such  vessels,  when  driven  to  the  northward  of  OaiM3  Mendo- 
cino in  southerly  gales  in  winter,  would  endeavor  to  make  i*; ;  and  in 
such  weather  vessels  bound  to  Humboldt,  unable  to  cross  the  bar, 
might,  instead  of  knocking  about  at  sea,  run  into  Trinida<l  and  wait 
until  a  favorable  change  took  place.  Probably  few  other  vessels  would 
avail  themselves  of  the  harbor. 

On  the  accompanying  tracing  is  shown  a  line  for  a  breakwater  running 
from  the  south  point  of  Trinidad  Head  to  Pilot  Rock,  a  distance  of 
about  900  yards.  The  general  direction  of  the  work  is  a  little  to  the 
west  of  south,  and  would  cut  otf  the  sejis  which  it  is  stateil  come  in 
from  the  west  or  to  the  southward  of  west  in  the  winter  gales.  The 
depth  of  water  in  which  it  is  i)hiced  varies  from  5  to  8 J  fathoms.  In  10 
fathoms  of  water  would,  perhaps,  be  ])referable,  as  seas  on  this  coast  are 
said  to  break  in  very  deej)  water.  Still  it  is  not  likely  that  it  would 
often  hap])en  that  a  vessel  would  have  to  pass  th«*ough  breakers  to  get 
under  shelter  of  the  work  as  located.  The  area  protected  from  south- 
west seas  exterior  to  the  3-fathom  curve  of  the  bottom  is  about  260 
acres ;  against  a  westerly  sea  double  this  area  would  be  sheltered.  The 
entrance  to  the  southward  is  about  1^  miles  in  width,  with  a  greatest 
depth  of  9^  fathoms.  The  average  rise  of  tide  is  5  feet ;  of  spriug  tides 
7  feet. 

The  body  of  the  work  would  be  built  of  rock  taken  from  the  Head. 
This  is  com])osed  of  a  metamorphic  sandstone  not  homogeneous,  and 
which  probably  cannot  be  got  out  in  large  blocks  if  it  quarries  like  simi- 
lar stone  elsewhere.  The  mass  of  rubble  thrown  in  to  form  the  heart  of 
the  work  would  therefore  have  to  be  faced,  it  is  supposed,  with  blocks 
of  artificial  stone  or  concrete  of  sufficient  size  to  resist  the  action  of  the 
waves. 

The  inclination  given  to  the  outer  slope,  from  the  bottom  to  25  feet 
below  lowest  water  of  spring  tides,  where  the  sea  is  supposed  to  have 
little,  if  any,  efiect  in  moving  the  material,  is  4  on  5;  thence  to  the  top 
taken  at  10  feet  above  high-water,  the  inclination  is  1  on  3.  Above 
low-water  the  mound  is  to  be  of  blocks  weighing  25  tons,  and  more  if 
necessary ;  fiom  low  w^ater  to  25  feet  below,  the  outer  coatings  are  sap- 
posed  to  be  of  stones  weighing  from  2  to  10  tons ;  thence  to  the  bottom; 
the  exterior  to  be  covered  with  nibble  of  from  J  of  a  ton  in  weight  to  2 
tons. 

The  general  dis]>osition  of  the  material  is  indicated  in  the  section  on 
the  tracing  already  referred  to. 

In  estimating  the  cost  of  construction  the  quantities  are  computed 
without  making  any  allowance  for  voids,  and  the  rates  given  are  for  the 
material  as  put  in  place  in  the  work. 


^  ESTIMATES. 


25- ton  blocks,  concrete,  17-2/206  cnlno  yards,  at  $12 $2,066,472  00 

10-ton  blocks,  concretes  90,000  cubic  yards,  at  #10 900,000  00 

2  to  f)  ton  stones,  201,000  cubic  vards,  at  $5 1,005,000  00 

Rubble,  (172,442  cubic  yards,  at  $1.25 S40.552  50 

4, 812, 024  50 
Contingencies  10  per  cent 4t*l,  202  50 

Total 5,293,227  00 

The  Head,  from  which  stone  would  be  obtained  for  the  work^  is,  it  i 
auderslood  the  proi)ert>'  of  the  United  States. 
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If  an  artificial  harbor  is  made  here  it  will  become  necessary  to  provide 
fortifications  for  its  defense. 

The  Messrs.  F.  P.  &  J.  A.  Hooper  have  ^rnished  the  following  tabu- 
lar statement  for  the  port  of  Trinidad,  showing  the  arrivals  and  depart- 
ures of  vessels,  the  value  of  goods  and  merchandise  imported,  and  the 
quantity  and  value  of  lumber  exported  by  the  Trinidad  Mill  Company 
from  1875  to  1879,  inclusive: 


Year. 


1875 
1876 
1877 
1878 
1879 


B 

a 


52 
46 
30 
29 
25 


s 

o 
H 


9,906 
8,295 
5,674 
3,914 
4,137 


9 

d 


$66,743  92 
66,677  95 
27,  073  70 
37, 719  79 
26,090  55 


6 
o  V 


52 
46 
30 
29 
25 


9 


o 
H 


9,906 
8,295 
5,674 
8,914 
4,137 


I 


o 

I 


10, 265, 985 
8, 411, 593 
5, 726, 491 
5, 120, 784 
4,645,960 


I 


s 


$223, 917  85 

171, 638  56 

92,396  62 

75,944  04 

67,680  70 


The  company  ran  two  mills  in  1875  and  1876;  since  then  but  one.  owing 
to  stagnation  in  the  lumber  trade.  They  estimate  the  value  or  goods 
shipped  to  Trinidad  by  others  than  the  company  at  about  30  per  cent. 
additional.  The  shipments  from  Trinidad  by  other  persons  are  unim- 
portant^ 

This  port  is  in  the  collection  district  of  San  Francisco,  which  city  is  the  nearest 
port  of  entry.  The  amount  of  revenue  coUected  at  San  Francisco  for  the  year  ending 
June  30,  1879,  was  16,147,840.24. 

There  is  a  li^ht-house  at  Trinidad. 

The  nearest  fortifications  are  those  of  the  harhor  at  San  Francisco. 

Respectfully  submitted. 

C.  Seapobth  Stewabt, 
lAeutenant'Colanel  of  Engineers. 

The  Chief  op  Enginbebs,  U.  S.  A. 
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IMPEOVEMENT  OF  ElVERS  AND  HABBOBS  IN  OREGON  AND  IN  WASHINO- 
TON  TERRITORY — IMPROVEMENT  OF  LOWER  CLEARWATER  RIYEB, 
IDAHO — CONSTRUOTION  OF  CASCADES  CANAL,  COLUMBIA  RIVER. 


REPORT  OF  MAJOR  GEORGE  L.  GILLESFIE,  CORPS  OF  ENGINEERS,  BVT. 
LIEUT.  COL.,  U.  S.  A.,  OFIICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDIN§^  JUNE  30,  1880,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 

United  States  Engineer  Office, 

Portland^  Oreg.j  July  10,  1880. 

General  :  I  have  the  honor  to  submit  herewith  my  annual  report 
npon  works  of  river  and  harbor  improvements  and  of  surveys  and  exam- 
inations under  my  charge  for  the  fiscal  year  ending  June  30,  1880. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Major  of  Engineers  j 
Brig.  Gen.  H.  G.  Wright,  Bvt  Lieut.  Colj  U.  8.  A. 

Chief  of  Engineers^  U.  8.  A. 


M  M  I. 


IMPROVEMENT  OF  THE   LOWER  WILLAMETTE   AND   COLUMBIA  RIVERS 

FROM  PORTLAND.  OREGON.  TO  THE  SEA. 

The  plans  adopted  by  the  Board  of  Engineers  for  the  Pacific  coast, 
April  9,  1877,  for  the  improvement  of  the  bars  in  the  Lower  Willamette 
and  Columbia  rivers,  provided  for  the  construction  of  dikes  and  dams 
formed  of  brush  and  stone.  These  plans  were  reconsidered  by  the  Board, 
in  session  at  Portland,  Oreg.,  August  6  and  7, 1879,  and  they  were  so  far 
modified  as  to  substitute  constructions  made  of  piles,  fascines,  and 
stone  for  those  previously  recommended. 

The  new  plans  received  the  approval  of  the  Chief  of  Engineers  August 
22, 1879.  As  the  results  to  be  obtained  by  the  dam  at  the  head  of  Willa- 
mette Slough  bore  directly  upon  the  character  and  extent  of  the  im- 
provement designed  to  deepen  the  channel  across  the  bar  at  Saint  Helens, 
Columbia  River,  at  the  foot  of  the  slough,  it  was  deemed  best  that  the 
dam  should  be  built  first  in  connection  with  the  dike  at  Swan  Island 
Bar,  Willamette,  where  the  shoalest  water  prevailed. 

Sealed  proposals  for  doing  the  work  by  contract  were  invited  by  pub- 
lic advertisement  dated  September  4,  and  opened  11  a.  m.,  Thursday, 
September  25,  1879.  The  lowest  bid,  which  was  presented  by  an  irre- 
sponsible bidder,  was  rejected,  and  the  contract  was,  with  the  approval 
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of  the  department,  awarded  to  Messrs.  Paquet  and  Smith,  of  Portland, 
Oreg.,  the  next  lowest  bidders.  On  the  day  of  the  opening  of  the  pro- 
posals I  was  unofficially  notified  by  the  president  of  a  prominent  trans- 
portation company  that  if  the  improvement  contemplated  at  Swan 
Island  were  commenced  his  company  would  enjoin  the  work  as  tending 
to  interfere  with  the  iree  and  convenient  use  of  certain  wharves  they 
were  soon  to  build  in  front  of  property  lately  aequired  by  them  for  pur- 
poses of  construction  and  repair  of  steamers.  The  matter  was  referred 
to  the  department  by  letter  of  October  2,  1879,  and  on  the  16th  of  the 
same  month  I  wa«  authorized  to  defer  the  work  temporarily.  To  com- 
pensate for  the  work  at  Swan  Island  Bar,  which  was  thus  deferred,  the 
contractors  were  allowed,  without  increase  to  the  prices  contained  in 
their  bid  for  the  Swan  Island  work,  to  make  the  dike  closing  Coon 
Island  Slough  and  to  revet  Coon  Island,  both  on  the  left  bank  of  the 
Willamette,  at  its  mouth.  Under  this  contract  the  dam  in  the  Willa- 
mette Slough  was  commenced  October  14,  and  was  j>ra€tically  com- 
pleted November  20, 1879,  though  riprap  was  added  to  the  exposed  side, 
from  time  to  time,  until  the  contract  was  closed  on  April  10  The  dike 
revetment  at  the  mouth  of  the  river  was  commenced  November  4,  1879, 
and  continued,  with  more  or  less  interrui)tion  from  high- water  in  the 
Willamette  and  backwater  from  the  Columbia  River,  until  April  1,  when 
all  operations  were  susjiended  on  account  of  the  exhaustion  of  the 
appropriation.  * 

The  following  is  an  abstract  of  the  improvement  completed  and  placed 
in  what  is  believed  to  be  a  thoroughly  protected  state : 

DAM  ACROSS  WILLAMETTE  SLOUGH. 

Consists  of  pile,  fascine,  and  stone  dam  across  the  Willamette  Sloagh, 
^  of  a  mile  below  the  head,  with  an  open  channel  through  the  center, 
100  feet  wide  by  13  feet  deep  at  low-water,  revetted  with  timber  cribs 
50  feet  by  25  feet. 

Width  of  dam  from  center  to  center  of  piling 10 

Height  of  dam 16 

Length  (<?xchiHivo  of  cribn) 631^ 

Height  above  low- water  (mean) 9 

Length  of  shore,  protection  at  ends  of  dam 310 

This  improvement  was  thoroughly  completed. 

DIKE  ACROSS  COON  ISLAND. 

This  dike  is  of  the  same  general  (Character  as  the  above,  and  commenc- 
ing near  the  outer  shore  line  of  Sauvie's  Island  runs  in  the  direction  of 
Coon  Island.  The  inner  end  of  the  piling,  for  some  distance  south  along 
the  shore  of  Sauvie's  Island,  is  i)rotected  by  fascines  and  brush  picketed 
to  the  ground  and  ballasted  with  heavy  stone. 

Feet 

Length  of  dike  (completed) 6W 

Length  of  dike  y«'t  to  be.  huilt 9tl0 

Shore  pn>t«iction  at  Sanvie^n  Island,  single  row  of  ])il<'.s,  fascineB,  and  stone ..     86 

Shore  protection,  lascineH,  jnid  atone 347 

KEVETMENT   OF   COON   ISLAND  BANK. 

This  revetment  completely  encin^les  the  island  from  Coon  Island  Sloagh 
along  the  eastern  shore  to  the  Cohimbia  River.  It  is  formeti  of  close 
piling  in  front  strongly  united  at  top  with  dcmble  waling  timbers  securely 
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bolted  and  spiked  to  the  piles;  connected  with  a  rear  row  of  piles,  12  feet 
apart,  by  cross  timbers  and  iron  rods,  and  the  intervening  space  filled 
with  fascines,  brush,  and  stone. 

Feet 

Length  of  revetment  (completed) 1,386 

Height  of  top  above  mean  water  level 4 

The  special  details  of  these  constructions  are  given  in  the  report  of 
Assistant  Engineer  E.  A.  Habersham,  herewith  transmitted,  to  whom  I 
am  much  indebted  for  faithful  and  zealous  service  throughout  the  year. 

RESULTS  OF   THE   IMPROVEMENTS. 

Too  short  a  time  has  elai)se<l  since  the  improvements  were  built  to 
enable  me  to  give  an  accurate  statement  of  the  gains  which  have  been 
made  in  the  depths  over  the  adjacent  bars,  but  soundings  made  just 
before  the  beginning  of  the  work,  and  again  in  February  last,  s'ow  a 
gain  of  2  feet  on  Post-Oftice  Bar,  Willamette  River,  just  below  the  Willa- 
mette Slough,  and  ot"3^  feet  at  the  mouth  of  the  Willamette,  besides  an 
increase  of  width  in  the  channel  at  the  mouth  of  the  Willamette.  Exten- 
sive shoalings  have  been  remarked  in  the  slough  below  the  dam,  in 
Coon  Island  Slough  behind  the  dike,  and  also  close  to  the  south  end  of 
the  island  where  formerly  very  deep  water  was  found.  At  or  near  low 
stage  the  main  current  of  the  Willamette  will  follow  closely  the  east 
shore  of  Sauvie's  Islafld,  continue  beyond  along  the  line  of  the  dike  and 
the  revetment  of  the  island,  and  will  keep,  it  is  believed,  the  channel 
completely  scoured  out  so  as  to  prevent  any  future  troubles  to  seagoing^ 
vessels  at  the  entrance.  This  result  can  only  be  reached  in  its  perfec- 
tion by  completing  the  dike  to  a  junction  with  the  revetment  at  Coon 
Island,  a  disUmce  previously  given  of  980  feet. 

The  dredger  was  overhauled  early  in  the  month  of  August,  and  was 
set  to  work  September  2,  dredging  at  the  mouth  of  the  Williamette, 
where  a  survey  had  indicated  the  presence  of  a  shoal  300  feet  wide  with 
an  average  depth  of  less  than  16  feet  water  at  low-water.  By  the  24th 
a  channel  was  opened  through  the  shoal  105  feet  with  18  feet  of  water, 
after  the  removal  of  5,900  cubic  yards  of  material.  The  dredger  was 
then  transferred  to  Saint  Helen's  Bar. 

At  this  point  the  channel,  which  was  opened  in  1876  and  which  has 
been  maintained  ever  since,  runs  obliquely  across  the  bar,  on  the  short- 
est line  between  the  deep  water  curves  on  both  sides,  and  is  very  badly 
located  for  a  favorable  action  upon  it  by  the  river  currents. 

An  attempt  was  made  to  scrape  the  channel  by  using  a  large  and 
powerful  scraper  lately  made  to  replace  a  light  one  which  had  formerly 
been  used  on  the  dre<lge  and  which  had  lately  been  transferred  to  the 
snag  boat  in  use  on  the  Upi)er  Willamette.  The  attempt  was  not  suc- 
cessful, as  there  w<is  not  sufficient  current  through  the  channel  to  con- 
vey away  the  material  disi)laced  by  the  scraper.  The  scraper  was  laid 
aside  for  use  at  points  lower  <lown  and  the  dredger  again  brought  into 
service.  The  inner  bank  on  the  ui)i)er  side  and  the  outer  bank  on  the 
lower  side  were  cut  away  to  convenient  distances  and  a  deep  cut  with 
18  to  19  feet  of  water  made  along  the  new  axis ;  after  which  the  range 
beacons  on  shore  and  the  buoys  were  changed  to  conform  to  the  new 
channel.  This  work  was  completed  on  the  8th  of  November  aft^r  the 
removal  of  10,980  cubic  yards  of  material.  From  that  date  till  the  3d 
of  December  the  dredger  was  used  at  Swan  Island,  and  removed  during 
that  period  3,855  cubic  yards  of  material.  The  river  rose  suddenly  to  6 
feet  above  low-water,  and  the  dredger  was  drawn  off  and  laid  up  for  the 
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winter.  The  total  amount  of  material  removed  during  the  season  was 
20,795  cubic  yards  in  41  working  days.  As  the  river  is  narrow  and  the 
channel-way  quite  restricted  for  deep-draught  vessels,  a  great  deal  of 
time  was  lost  by  the  dredger  in  drawing  out  of  the  chauuel  to  give  room 
for  steamers  and  vessels  to  pass,  thereby  considerably  reducing  the 
effective  and  economical  results  obtained  during  the  time  the  operations 
were  in  progress. 

To  enable  large  steamers  and  vessels  which  desire  to  put  to  sea  at 
early  dawn  to  readily  distinguish  the  channel  across  Swan  Island  Bar, 
the  light-house  department  has  lately  driven  a  pile  beacon,  with  targets, 
at  the  inner  black  buoy  a  little  inshore.  It  is  similar  in  coDStractiou  to 
the  one  driven  last  year  on  Three  Tree  Island  and  has  proven  a  great 
benefit  to  commerce. 

A  little  shoaling  ha>s  occurred  during  the  year  at  what  is  known  as 
the  Hog's  Back,  or  the  point  at  which  the  main  channel  of  the  Columbia 
River  forces  its  way  through  the  widely  extended  sand  shoals  on  the 
immediate  approach  to  Tongue  Point  from  the  east.  The  scraper  was 
taken  there  on  December  19  and  used  very  efficiently  daring  three  days, 
but  this  operation  was  soon  suspended  to  escape  an  ice  blockade  whidi 
was  forming  above  and  which  threatened  to  prevent  the  return  of  the 
plant  to  Portland.  The  work  which  was  done  during  this  limited  period 
increased  the  depth  over  the  shoal  18  or  more  inches  and  was  most  sat- 
isfactory to  all  shipping  interests. 

After  the  22d  of  December  the  Columbia  River,  above  the  mouth  of 
the  Willamette,  was  closed  by  ice,  but  little  ice  formed  in  the  Willa- 
mette, and  the  Portland  and  Astoria  River  boats  and  the  ocean  steamen 
made  regular  trips  from  Portland  to  the  sea ;  the  former,  as  a  matter 
of  precaution,  parsing  for  several  days  through  the  Willamette  Slough 
to  avoid  detention  by  ice  at  Willow  Bar,  6  miles  below  the  mouth  of  the 
Willamette. 

SURVEYS  DURING  THE  YEAR. 

Frequent  surveys  have  been  made  of  all  the  shoal  bars  in  both  rivers 
from  Portland  to  Saint  Helen's  to  indicate  the  changes  in  the  chaunel 
and  to  see  that  the  buoys  accurately  mark  the  direction  of  the  deepest 
water.  This  careful  watchfulness  of  the  bars  has  been  eminently  satis- 
factory in  its  results,  as  but  few  vessels  have  been  detained  during  the 
year  at  these  obstructions,  and  only  those  which  by  bad  pilotage  were 
taken  out  of  the  deep-water  channel. 

MOUTH   OF  THE   COLUMBIA  RIVER. 

A  survey  of  the  bar  at  the  mouth  of  this  river  was  made  Angost- 
October,  1879,  under  the  personal  direction  of  G.  M.  Jessen,  assistant  en- 
gineer, in  continuance*,  of  the  survey  of  the  previous  year. 

Tlu»  changes  wliiith  have  occurred  in  the  channels,  and  my  views  rel- 
ative to  the  opening  of  a  new  channel,  together  \uth  plans  and  esti- 
mates for  the  construction  of  a  rubble  training-wall  for  directing  the  ebb 
currents  in  a  direction  favorable  for  (jliecking  deposits  of  sand  in  the 
lower  harbor  inside  the  bar,  are  all  embodied  in  my  report  to  the  de- 
partment dated  December  17,  1879,  and  printed  in  Senate  Ex.  Doc  No. 
34,  Forty-sixth  Congress,  second  session.  I  can  only  say  that  it  is  the 
only  one  which  my  i)resent  knowledge  of  the  locality  and  its  exposoie 
will  i)ermit  me  to  present  for  the  consideration  of  the  department. 
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POINT  ADAMS  AND  CLATSOP  SPIT,  AND  SAND  ISLAND. 

The  annual  survey  of  the  shore  line  at  these  points  was  made  by  di- 
rection of  the  depnrtment  from  the  appropriation  for  "  improving  the 
mouth  of  the  Columbia  Eiver,''  and  the  details  will  be  found  in  the  re- 
port under  that  head. 

The  appro])riatioii8  made  for  the  improvement  from  act  of  June  23,  1866, 

to  act  of  March  3,  1H79,  both  inclusive,  have  been,  in  the  aggregate  ..  $315,365  00 

Bv  act  of  June  14,  1880,  §45,000  were  appropriated,  making  the  total  ap- 
propriation to  date 360,000  00 

Of  this  amount  there  have  been  expended  to  date 315, 004  68 

It  is  expected  that  the  amount  available  at  this  date  will  be  applied 
in  closing  Coon  Island  Slough  by  extending  the  unfinished  dike  980  feet 
to  connect  with  the  improvement  on  Coon  Island,  and  in  dredging  bars 
in  the  Columbia  River  where  it  shall  be  discovered  that  there  is  not 
sufficient  water  for  sea-going  vessels. 

Of  the  amount  necessary  to  complete  the  existing  project  $100,000  can 
be  profitably  expended  during  the  next  fiscal  year  in  building  the  dike 
projected  at  Swan  Island  Bar,  and  dredging  and  scraping  bars  in  the 
Lower  Columbia.  In  addition  to  this  I  would  recommend  an  appropri- 
ation of  $50,000  for  the  purchase  of  a  first-class  dredge  of  improved  pat- 
tern, witli  scows  complete,  to  replaee  the  present  one  in  use,  which  is 
now  nearly  worthless,  and  should  be  discarded. 

These  rivers  are  in  the  collection  district  of  Oregon,  with  a  port  of  entry  at  Astoria, 
12  miles  from  the  mouth  of  the  Columbia  and  of  the  WiUamett«,  with  a  port  of  entry 
at  Portland,  12  miles  above  the  mouth  of  the  Willamette  River.  There  is  a  light- 
house and  a  work  of  defense  on  either  E^ore  at  the  entrance  to  the  Columbia  River. 
The  light-house  south  of  the  entrance  to  the  south  channel  has  a  12-inch  steam  fog- 
whistle  giving  a  blast  of  7  seconds,  interval  of  14  seconds,  then  a  blast  of  4  seconds, 
followed  by  an  interval  of  35  seconds.  Three  miles  south  of  the  bar,  at  the  entrance 
by  the  south  channel,  there  is  also  an  automatic  buoy  in  17  fathoms.  Before  the  close 
of  the  fiscal  year  the  Light-House  Department  will  have  established  a  light-house  and 
fog-signal  station  on  Tillamook  Rock,  20  miles  south  of  the  Columbia  River  Bar.  The 
light  will  be  of  the  first  order,  "scintillating,"  and  the  fog-signal  wiU  bea  steam  siren 
of  the  first  class.  This  improvement  wUl  be  of  great  benefit  to  the  shipping  making 
the  Columbia  River  entrance. 

ASTORIA  STATISTICS. 

I  am  under  obligation  to  the  Hon.  W.  D.  Hare,  collector  of  customs 
at  Astoria,  for  the  following  commercial  statistics  relative  to  the  port  of 
Astoria  from  July  1, 1879,  to  June  26, 1880: 

Value  of  exports |1, 973, 221  00 

Value  of  imports 28,276  00 

Revenue  collected 29,126  00 

Coastwise  vessels  entered,  202;  tonnage 331,573 

Coastwise  vessels  cleared,  193;  tonnage 325,273 

Forfij^i  vessels  entered  from  foreign  ]>ort8,  25;  tonnage 21,890 

For»'i j;n  vessels  cleared  for  foreign  ports,  43  ;  tonnage 45, 070 

Anierit  an  vessels  'ntered  from  foreign  ports,  2;  tonnage 2,454 

American  vessels  cleared  for  foreign  porta,  13;  tonnage 10,276 

PORTLAND  STATISTICS. 

I  am  under  obligation  to  the  Hon.  John  Kelly,  collector  of  customs  at 
Portland,  Ore^.,  for  the  following  information  referring  to  Portland  for 
the  eleven  months  ending  May  31,  1880: 

Amount  of  revenue  collected $97,441  82 

Value  of  imports  from  foreign  countries 264,633  70 

Value  of  exports  to  foreign  countries 4,081,188  40 
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Niimbor  of  forcMgn  vessels  entered  from  foreign  countries,  58 ;  tonnage 54, 366 

EntoHMl  coastwise,  13  ;  tonnage , Il,4od 

Number  of  American  vessels  entered  from  foreign  countries,  G;  tonnage .  3,456 

Number  of  foreign  vessels  clt^ared  to  foreign  countries,  73;  tonnage 6H,  }?56 

Number  of  American  vessels  cleaned  to  foreign  countries,  30;  tonnage 20,912 

Number  of  coastwise  entrances,  114;  tonnage 1(>2,909 

Number  of  coastwise  clearances,  87 ;  tonnage ^ - 149, 425 

The  following  statistics  referring  to  the  "Sound''  have  been  furnished 
me  through  the  eonrtesy  of  Hon.  H.  A,  Webster,  collector  of  customs, 
Port  Townsend,  Wash. : 

DISTRICT  OF   PUGKT  SOUND— STATISTICS  FROM  JUNE  30,  1879,  TO  MAY  31,  1880. 

Amount  of  revenue  collected .• $16,726  00 

Value  of  imports. 17, .500  00 

Value  of  exports 392,000  00 

Number  of  foreign  vessels  entered,  92 ;  tonnage 30, 700 

Number  of  foreign  vessels  cleared,  93 ;  tonnage 31, 600 

Number  of  American  vessels  entered,  257 ;  tonnaite 167, 100 

Number  of  American  vessels  cleared,  231 ;  tonnage 140, 300 

During  the  year  about  100,000  tons  of  coal  and  100,000,000  feet  lumber  left  Paget  Sound 
coastwise  in  vessels  under  enrollment  and  license,  which  are  not  required  t-o  enter  and 
clear.  The  foreign  trade  has  fallen  off  during  the  past  year  on  account  of  the  South 
American  war — Chili  and  Peru,  in  time  of  peace,  being  heavy  buyers  of  Puget  Sound 
lumber. 

The  commerce  of  the  Columbia  River  is  rapidly  increasing  in  imjwr- 
tance  every  year,  and  liberal  appropriations  should  be  made  for  improve- 
ments which  have  for  their  object  the  removal  of  obstructions  to  an  un- 
interrupted navigation  of  the  Columbia  and  Willamette  Eivers  by  sea- 
going vessels  and  steamers  of  the  largest  class  at  lowest  stage  as  far  as 
Portland.  The  agricultural  richness  of  Oregon  and  Washington  Terri- 
tory, east  of  the  Cascades,  is  shown  in  the  rapid  rise  and  increase  of  the 
material  wealth  of  the  city  of  Portland,  which  is  the  grand  entrepot  for 
all  the  products  of  the  Columbia  and  its  several  tributaries. 

Abstracts  of  proposals  and  contracts,  a  statement  of  funds  and  charts 
showing  the  iini)rovements  made  and  the  varying  stages  of  the  water  in 
both  rivers  during  the  year  are  transmitted  herewith. 

Money  statement, 

July  1,  1879,  amount  available $71,707    00 

Amount  approi>riated  by  act  approved  June  14,  1880 45, 000  00 

$116. 707  00 

July  1,  1880,  amount  expended  during  fiscal  year 71,711  68 

July  1,  1880,  amount  available 44,995  32 

Amount  (estimated)  recpiired  for  completion  of  existing  project 178, 974  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.     150,000  00 
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Jittract  of  propoiali  for  fumUhing  the  United  SfaleeviHk  a  tug-boat,  teltmt  required,  M  ten- 
der to  the  Uxitei  StaUt  dredge  dwing  ike  year  1HT9,  opened  bu  Mai.  0.  L.  GilleepUs,  Corvt 
of  Engineer,,  July  10,  187^  .  *™      »     -v  i"^       f 
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Abstract  of  contracts  for  the  improvement  of  the  Lower  Willamette  and  Columbia  Bivfriy  im 

farce  during  the  fiscal  year  ending  Junt  30,  1880. 


No. 

1 
2 


Names  and  reaidences  of  contractors,  i       tracts*^^"     Subject  of  contract. 


Robert  Watson,  Astoria,  Oreg ■  Aug.   2, 1879    Hire  of  steam-tng. . . 

Paquet  &  Smith,  East  Portland,  Oreg    Sept.  20, 1879    Building   pile    dike 

I  and  dams. 


Remarks. 


Contraot  closes  Dec 

16,  1880. 
Contract  closed  Apr. 

10,  1880. 


report  of  mr.  robert  a.  habersnam,  assistant  engineer. 

United  States  Engineer  Office, 

Portland^  Oreg.,  June  30,  1880. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
Lower  Willamette  and  Columbia  for  the  fiscal  year  1879-7*80 : 

DREDGING. 

During  the  month  of  July,  1879,  the  dredge  was  under  repair.  The  contract  for  » 
tender  was  let  to  Robert  Watson,  for  the  tug  Rip  Van  Winkle,  for  |550  per  month.  The 
repairs  to  the  dredge  were  completed  about  the  middle  of  August. 

The  scraper  made  for  and  formerly  used  with  the  dredge  having  proven  too  light 
was  transferred  to  the  snag-boat,  and  a  heavier  one  made  for  scraping  on  the  Hog's 
Back,  where  the  sand  is  too  compact  to  yield  readily  to  a  clam-shell  dipper.  The  new 
scraper  cost  $365. 

On  September  2  the  dredge  began  work  on  the  bar  at  the  month  of  the  Willamette 
in  depths  ranging  from  10  to  17  feet,  the  length  of  the  bar  being  300  feet,  and  continaed 
until  the  24th,  completing  a  cut  300  feet  long,  105  feet  wide,  and  17  feet  deep  at  low- 
water,  removing  5,960  cubic  yards  of  sand.  It  was  then  taken  to  Saint  Helen's  Bar, 
15  miles  lower,  and  while  undergoing  necessary  repairs,  which  consumed  the  re- 
mainder of  the  month,  the  scraper,  drawn  by  the  tug,  was  used,  the  result  being  to 
reduce  to  some  extent  the  lumps  on  the  bottom. 

During  the  month  of  October,  and  until  November  8,  the  dredge  worked  on  this  bar, 
remoWng  10,980  cubic  yards  of  sand.  The  line  of  the  cut  was  made  to  correspond,  as 
nearly  as  practicable,  with  the  direction  of  the  ebb-current,  and  the  channel  obtained 
was  150  feet  wide  and  18  feet  deep.  The  ranges  were  changed  to  conform  to  t^e  new 
channel. 

The  dredge  was  then  taken  to  Swan  Island  Bar,  2  miles  below  Portland,  beginning 
work  in  14^^  feet  of  water  on  November  12,  and  continuing  nntil  December  3,  when  a 
rise  in  the  Willamette  made  further  dredging  impossible,  and  for  the  time  unnecessary. 
During  the  low-water  of  March,  1880,  the  dredge /vas  repaired  for  work  on  Swan  Isl- 
and Bar,  which,  however,  was  not  required,  the  river  rising  again.  Dredging  on  this 
bar  was  much  internipted  by  repairs,  by  hauling  out  of  the  channel  to  lulow  vessels 
to  pass,  and  by  large  snags  and  trees  found  imbeddedin  the  bottom;  3,iii55  cubic  yards 
of  8an<l  were  excavated  here. 

The  8cra])er  was  tried  on  the  shoal  at  the  head  of  Sand  Island,  in  Astoria  Harbor,  in 
February,  and  a  gain  of  1  foot  in  depth  produced,  but  the  general  result  was  not  en- 
couraging, the  cut  tilling  with  sand  in  a  short  time.  Scraping  had  been  done  to  more 
purpose  on  the  Hog's  Back  in  December,  gaining  18  inches  depth  opi>osite  beacon  F, 
shown  on  the  ITnited  States  Coast  Survey  chai-ts,  but  was  discontinued  during  the 
cold  weather,  when  an  ice  blockade  seemed  certain  to  occur.  The  whole  amount  of 
work  done  by  the  dredge  during  the  year  has  been — 

Cubic  yaida 

At  the  mouth  of  the  Willamette 5,960 

At  Saint  Helen's  Bar 10,980 

At  fewau  Island  Bar 3,855 

20,795 

Number  of  days,  of  10  hours,  worked  during  the  season,  41.6. 

SURVEYS. 

Swan  Island  Bar  was  surveyed  in  October,  1879,  and  again  in  March,  1880.  The  first 
showed  a  iiiiironn  least  d(i)th  of  144  feet  at  low-water  for  400  feet,  and  a  width  of  200 
feet  between  the  ir)-to()t  curves. 

The  point  of  least  depth  was  formed  just  above  the  middle  black  buoy  (No.  3). 
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low  this  there  was  a  uniform  depth  of  from  15^  to  1()|  feet.  The  eastern  bank  of  the 
riviT  hafl  lost  from  10  to  30  feet  by  erosion  of  the  cnrrent  since  November,  1878. 
Tlie  sccniid  siirvev,  in  March  last,  showed  a  ruling  depth  of  1(>|  feet,  a  width  of  chan- 
nel Ix'twL'fU  lo-lnot  curves  of  from  GO  to  150  feet,  and  2,300  feet  distance  between 
Id-i'oot  i'urves  in  the  axis  of  the  chauiiel.  The  narrowest  point  was  found  at  buoy 
No.  :\.  On  this  occasion  the  souu<liug8  were  extended  to  Weidler's  Mill,  at  the 
nortlu  rn  boundary  of  Portlaiul,  1  mile  above  the  head  of  the  bar,  where  the  depth  is 
31  feet  along  the  eastern  shore,  the  depths  increasing  uuifonnly  from  the  head  of  the 
bar  up  stream;  antl  the  shore  lines  on  both  sides  of  the  river  opposite  the  bar  were 
surveyed,  and  bench  marks  which  had  been  blown  or  washed  away  were  replaced.  A 
fog  ln'acon,  forme<l  of  a  group  of  piles  wrapped  with  chain,  surmounted  by  cross- 
ban<is,  was  erected  at  buoy  No.  3,  under  orders  from  the  light-house  inspector. 

In  October,  l!^9,  before  beginning  the  dam  across  Willamette  Slough,  careful  sound- 
ings over  Post-Ofhce  Bar  and  at  the  mouth  of  the  Willamette  showed  a  ruling  depth 
of  1(>^  feet  at  the  former  and  of  17  feet  at  the  latter  point.  In  March,  1880,  after  com- 
pleting the  <lam,  the  depth  at  Post-Office  Bar  was  found  to  be  18^,  and  at  the  mouth  of 
the  Willamette  "21  feet  at  low- water. 

The  charts  of  all  of  the  above  surveys  have  been  completed  and  submitted. 

IMPROVEMENTS. 

In  answer  to  advertisements,  proposals  were  submitted  and  opened  September  25, 
1879,  and  the  contract  awarded  to  Messrs.  Paquet  &  Smith,  of  Ea«t  Portland,  the  low- 
exSt  res}»onsibh^  biddei-s.  Preparaticuis  for  work  were  made  at  once,  and  within  six 
days  the  cribs  for  the  dam  across  Willamette  Slough  were  begun.  The  dam  crosses 
the  slt)ugh  at  right  angles  to  the  current  l,r)00  feet  below  the  head  of  Sauvie's  Island. 
It  consists  of  two  rows  of  ]>iles,  driven  i)racticallv  with(uit  interval,  10  feet  a])art  from 
center  to  center;  each  row  having  two  courses  of  waliug-timbersG  by  12  inches  spiked 
to  each  ])ile  with  two  drift-bolts  l-inch  square  an<l  18  inches  long;  with  cross-ties  also 
6  by  12  inches  dovetailed  between  the  waling  courses  at  intervals  of  12  feet;  strength- 
ened by  tie-rods  of  H-iueli  round  iron  alternating  with  the  cross-ties,  passing  through 
waling  and  ])iles;  antl  tilled  with  fascines  and  stone  to  the  level  of  the  upper  waline 
course,  which  is  2  feet  above  mean  low-water  level.  An  optniing  100  feet  wide,  revetted 
with  crihs,  was  left  for  a  steamboat  channel  through  the  dam,  between  its  center  and 
the  convex  shore,  this  point  being  selected  with  a  view  to  securing  a  direct  channel- 
line  tor  towing  rafts  of  saw-logs,  which  are  sometimes  over  1,000  feet  in  length. 

The  slough,  where  the  dam  crosses,  is  f:0()  feet  wide  and  from  14  to  18  feet  deep  at 
low-water.  Its  banks  are  composed  of  mud.  compact  and  tough,  not  easily  eroded. 
The  bottom  generally  is  of  the  same  material,  but  of  varying  hardness,  containing 
some  layers  of  sand,  alti'rnating  with  soft  silt,  in  which  a  number  of  large  trees  were 
eneouiitered  at  various  depths.  From  low-water  mark  the  banks  slope  back  at  an 
angle  of  1.')-'  to  20  i\i't,  then  rise  vertically  8  feet  to  I  he  river  llat. 

The  pih's  used  wen^  r)f  yellow  lir,  straight,  free  from  knots,  and  in  all  respects  excel- 
lont  tor  the  ]>ur])ose;  from  30  to  40  feet  long,  and  from  12  to  20  inches  in  diameter  at 
the  bntts.  They  were  driven  with  the  bark  on,  and  their  ends  left  square,  having 
b«'en  found  to  kee})  the  line  bettiT  in  thisshape  than  when  pointed,  aiul  their  heads  were 
band<Ml  to  prevent  splitting.  (It  was  (deserved  that  ]>iles  driven  without  bauds  suflfered 
less  injury  from  a  llat-faeed  hammer  weighing  3,30(J  pounds  than  from  one  with  aeon- 
cave  face  weighing  2,000  ])Ounds. ) 

Tin-  cribs,  fjU  feet  long,  2;')  feet  wide,  and  14^  feet  high,  were  made  of  tir  timbers  12  by  12 
ineln's  s<juare,  bolt«'d  with  f-inch  square  <lrift-l)olts,  driven  through  two  courses  and 
8  inches  into  a  third,  the  four  bottom  courses  having,  in  addition,  screw  bolts  of  1-inch 
round  imn,  with  their  heads  and  nuts  countersunk  into  the  timbers.  They  were 
substantially  the  same  as  those  designed  by  Major  Houston,  Corps  of  Engineers,  the 
dimensions  being  moditied  to  suit  local  requirements,  having  near  the  bottom  a  gril- 
lage of  12  by  12  inch  timbers,  with  openings  2^  by  3  feet  square  to  permit  the  smaller 
8toM«'  to  pass  through  freely. 

Fascines  were  made  of  willow  and  cottonwood  saplings  from  ^  inch  to  2  inches  in 
diameter,  conijuessed  l)y  means  of  fascine-chokers,  bound  with  bale  rope  at  intervals 
of  4  t«>et  ;  <'rookcd  branches  lopped  otf,  forming  compact  bundles  of  from  8  to  10  inches 
diameter,  and  Iroui  12  to  20  feet  long. 

The  stone  used  varied  in  size  from  }  to  3  and  6  cubic  feet,  and  was  principally  basalt 
from  the  banks  of  the  Willamette  and  Columbia  Rivers,  obtained  by  blasting  or  col- 
lected along  the  shore.  A  jiortion  was  ship  ballast.  The  work  of  building  the  dam 
was  begun  by  revetting  the  banks  with  a  row  of  piles  driven  close  together  oiitsideof 
and  parallel  to  low-water  mark  for  I?5  feet  above  and  below  the  axis  of  the  dam;  then 
dellecting  20^  to  wants  the  shore,  and  carried  up  on  the  sloping  beach  2  feet  above  low- 
water  mark.  These  were  afterwards  sawn  otf,  and  secured  by  waling-timbers  dove- 
tailed into  the  waling-conrses  at  the  ends  of  the  dam. 

Piles  were  theu  driven  around  the  rectangular  spaces  intended  for  the  cribs  on  tlire« 
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sides,  h^aviii^  the  iip-.stroaiii  eiulH  oju'ii  to  admit  the  eribs.  Over  these  spaces  aii4  tbs 
iiit^*rval  hetween  them— tlie  i)iosi»ertive  steamboat  channel — stone  was  (lumi»ed  from 
the  bart^es  to  a  nearly  unitbrm  deptli  of  :i  feet  to  nerve  as  a  foundation  for  the  cribs, 
and  to  protect  the  bottom  of  the  chanTicl  from  erosion. 

The  cribs  wen*  then  floated  into  th»ur  places  between  the  piles,  moored  and  a<lJQSted 
in  lines  by  means  of  ropes,  and  sunk  by  ]>ilin;;  stone  on  teni]K)rary  platforms  of  plank 
laid  oil  their  coniei-s,  nntil  tht-y  rested  on  the  rnblde  previously  thrown  in.  cmaU 
Btone  was  then  thrown  into  the  cribs  until  they  were  filled  to  the  level  of  th«*  ^llagt 
course,  then  hirger  stone,  which,  catchinj;  on  the  ;rrilhi;re,  held  the  cribs  down.  Cms 
had  been  used  to  i<eep  them  level  while  sinkin*^  ;  and  althou^^h  the  stone  siibseqiientlj 
added  to  fill  them  caused  them  to  settle  froui  (i  to  8  inches,  x>res8ing  the  rubble  foim- 
dation  into  the  bed  of  the  stream,  their  copes  reuiained  level  within  3  inches. 

The  bhon-s  and  boat  channel,  the  ]»oints  most  liable  to  iujnry  from  the  increased 
current  which  would  result  from  the  contraction  of  th<'  water-waj'  in  closing  the  dam, 
having  been  thus  made  safe,  work  in  the  dam  ]>roj>er  was  begun.  Only  two  pile-driv- 
ers could  be  obtained  at  the  time.  These  were  s*^t  to  work,  one  behind  each  crib, 
working  towards  the  shores,  and  continued  day  and  night,  nsing  at  night  lantemii 
suspended  to  line  stakes  on  shore  and  on  the  cribs,  until  the  dam  was  closed.  Tht 
piles  i)enetrated  easily  under  from  1.%  to  oO  blows  of  the  hammer  falling  20  feet,  ta 
depths  of  from  10  to  15  feet  into  the  bottom.  Where  the  bottom  was  very  sott  I  hsYS 
seen  piles  sink  4  and  r>  feet  under  th<'  simple  weight  of  the  3,300  ponnib»  hammer.  Oa 
bard  spots,  probably  layers  of  san<l,  from  8  to  12  blows  were  required  to  drive  a  pill 

2  feet.  Where  tribes  imbe(Uled  in  the  bottom  were  encountered,  the  piles  wonld  either 
bn^ak  through  them  or  glance  off  several  inthes  to  one  side.  In  such  cases  the  piles 
were  afterwards  drawn  into  line  with  clam]>s  bef«»re  being  bolted  to  the  waling.  At 
fast  as  the  piles  were  driven  tht?y  were  sawed  ott'  at  the  projier  level,  the  lower  waling 
cours(»  lK)lted  on,  and  the  tie-rods  put  in  and  tightened  up  to  hold  the  two  rows  to- 
gether i)rei»aratory  to  tilling;  an<l  the  b(»ttom  in  front  of  the  piling  and  back  of  ths 
cribs  was  revetted  with  stono  to  a  depth  of  <>  feet,  forming  a  c<mtiuuous  wall  alonff 
the  base  of  the  dam  and  across  the  channel  fnun  shore  to  shore;  stoue  to  the  depth  of 

3  feet  was  also  sj»reatl  over  the  bottom  in  the  api>roaches  to  the  boat  channel,  for  30 
feet  abov<'  anil  below  the  cribs. 

Tin*  obstruction  to  the  current  ])reseuted  by  the  dam  at  Ibis  stage  of  progress  was 
surticient  to  divert  more  than  half  of  the  volume  of  th<^  Willamette  into  the  main  chan- 
nel east  of  Sauvie's  Island,  causing  a  slow  outward  current  tluring  ebb  and  at  low 
tidt?,  over  Post-Oflici*  Bar,  whe.re  before  beginning  the  dam  slackwater  prevailed  at 
th<*se  stages. 

The  ])Ian  contemplated  tilling  the  dam  with  fascines  and  then  addmg  stone  to  com- 
press tiieni  until  they  would  sink  no  farther,  which  was  estimated  to  require  a  conns 
of  stone  3  feet  thick.  The  fascines  w»'n'  found,  however,  not  to  sink  readily,  owing 
to  their  lightnt'ss  and  to  the  upward  cours(^  of  the  current  through  the  dam,  caused  by 
the  sloping  wall  of  rubble  in  front ;  and  as  there  wa.s  no  time  to  lose,  the  season  be- 
ing far  advancj-d,  and  rainy  weather,  to  be  followed  by  floods  which  would  siuely  im- 
pede, ami  might  possibly  injure  seritmsly,  the  work,  it  was  decided,  aflter  fascines  had 
with  difliculty  been  laid  on  the  bottom  to  a  dei)th  of  6  feet,  to  complete  the  filling 
with  stouf,  which  could  be  done  rajjidly,  and  pay  the  contractors  the  excess  m  ths 
price  of  stone  over  fascines.  The  cross-ties  and  upper  waling  course  were  then  pnt 
in  i>lace,  and  tln^  stone  brought  to  a  h'vel  at  the  top  of  the  dam,  and  the  shore  revet- 
ments tilled  and  leveled.  The  strips  of  sloj)ing  lM*ach  between  the  revetments  and 
vertical  banks  wen?  then  c(»vered  with  a  laytT  of  fascines  laid  oblique  to  the  current^ 
held  dr»wn  by  battens  3''  X  1'',  laid  on  edge,  s])iked  to  posts  li"  X  4",  driven  4  feet  into 
the  ground  and  covchmI  with  stono  to  the  «le]»th  of  1  foot. 

Beacons,  conipcsed  of  groups  of  ]»il<'s  1  oun<l  with  chain,  with  cross-boards  reaching 
to  the  height  of  highest  summer  lloiKls,  were  ]»la(ed  at  each  end  of  the  east  crib,  next 
to  the  channel,  to  mark  the  passage  when  the  dam  is  (covered.  Later  a  steamer,  witJi 
a  Witod  bargr  along?iidc,  having  been  injured  by  collisicm  with  the  cribs  while  passing 
between  them  at  low-water,  fender  ]>iles  wfre  driven  against  the  faces  of  the  cribs 
and  left  standing  11  feet  above  low-water,  making  a  recurrence  of  such  an  accident 
inii)ossible  in  future.  The  width  of  chanml  between  the  fenders  is  97  feet,  and  its 
dei)th  in  feet  at  low-water. 

Uy  request  of  the  ])arties  interested  a  group  of  piles  was  driven  150  feet  above  ths 
cribs,  in  line  with  the  beacons,  to  facilitate  the  ])assage  to  small  tugs  ascending  with 
heavy  barges  <luring  strong  ebb-tides. 

Fiom  time  to  time,  dtiring  thr  winter.  ston(^  was  added  to  complete  the  riprap  along 
the  dam  and  around  the  crii»s  to  an  aveiag*  liesight  ot  4  f.*et  below  low-wat<T,  and  in 
the  ])oat  chainn  1.  where  tli«'  sluice  is  strongest,  to  allbrd  additional  [irotectiou  to  tha 
bottom. 

Tile  dam  was  begun  October  14,  juid  was  practically  complet'd  N<»vemberlK).  Dur- 
ing its  constniel  i«»n  thf  ln-i;;lit  of  wafer  varied  trriii  0  7  to  +0.0,  reaching  -|-3.0  dar- 
ing s])i-ing-titli's.     So  low  a  ran;^<>  a1   this  seai«>u  was  unparalleled,  and  contributed 
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materially  to  the  success  of  the  work.  Ordinarily  during  the  months  of  October  and 
November  occur  rises  of  several  feet  in  the  Willamette,  sufficient  to  necessitate  susjien- 
sion  of  the  work  and  probably,  in  its  unfinished  state,  to  cause  serious  injury. 

\J]i  to  the  first  of  last  April,  when  the  river  began  to  rise,  the  changes  observed, 
which  may  be  taken  as  the  first  results  of  closing  Willamette  Slough,  were  the  follow- 
ing : 

A  difference  of  0.7  foot  between  the  height  of  the  surface  of  water  above  and  below 
the  (lain  at  low-wafer,  and  during  ebb-tide,  producing  slackwater  below  the  dam  as 
far  down  as  Saint  Helen's,  where  the  slough  enters  the  Columbia,  reducing  the  run- 
ning time  of  steamers  ascending  by  from  half  an  hour  to  an  hour ; 

A  raising  of  the  low-water  surface  at  the  head  of  Sauvie's  Island,  1,500  feet  above 
the  dam,  causing  a  continuous  current  outward  over  Post-Office  Bar  and  through  the 
mouth  of  the  Willamette,  where  formerly  low  and  ebb  tide  was  accompanied  by  slack- 
water,  and  flood-tide  by  a  current  inward ;  and  a  gain  in  ruling  depth  of  2.0  feet  at 
the  former  ]»oint,  and  of  3.5  feet  in  depth  and  200  feet  in  width  at  the  latter; 

A  general  shoaling  below  the  dam  of  from  6  to  8  feet,  principally  near  the  cribs,  and 
of  from  3  to  5  feet  above  the  dam  between  the  cribs  and  the  shores  ;  and  an  inclina- 
tion of  the  current  of  the  Willamette  towards  its  eastern  bank,  from  Gatton's  Slough, 
a  mile  above  the  head  of  Sauvie's  Island,  to  its  mouth. 

It  is  natural  to  expect  that  the  benefit  of  the  dam  will  extend  to  Swan  Island  Bar, 
6  miles  above ;  as  the  volume  of  water  ascending  the  river  during  flood-tide  has  been 
increased  bj-  not  less  than  100,000  cubic  feet  per  minute,  which  was  formerly  lost 
through  the  slough,  as  well  as  by  the  additional  depth  of  the  tidal  prism  gained  by 
erosion  on  Post-Office  and  mouth  of  Willamette  Bars. 

As  the  ebb-current  over  these  bars,  caused  by  the  dam,  is  strong  enough  to  prevent 
deposit  during  ebb-tide,  the  depth  will  probably  increase  until  the  river  shall  have 
established  a  new  regimen  in  this  section. 

MOUTH   OF   WILLAMETTE. 

The  improvements  here  consist  of  a  dike  (not  yet  completed)  across  Coon  Island 
Slough,  the  most  westerly  of  the  three  mouths  of  the  Williamette,  and  revetment  of  the 
eastern  shore  of  Coon  Island  from  its  head  to  the  junction  of  the  middle  and  principal 
channel  of  the  Willamette  with  the  Columbia. 

In  all  details  of  construotion  the  dike  is  identical  with  the  dam  across  the  Willa- 
mette Slouirh,  and  was  joined  to  the  shore  by  extending  the  front  row  of  piles,  re- 
vetted with  stone,  in  a  direct  line  to  2  feet  above  mean  low- water  mark  on  the  beach. 
Beyond  this  the  beach  was  protected  from  injury  from  the  swell  of  steamers  by 
fascines  secured  as  above  described  in  similar  work  at  Willamette  Slough,  to  a 
height  of  4  feet  above  low- water  mark.  The  height  of  the  section  of  dike  built  varies 
from  7  to  14  feet. 

The  revetment  of  Coon  Island  was  extended  around  the  head  of  the  island  50  feet 
down  the  slough  to  ati'ord  protection  until  the  completion  of  the  dike.  It  corresponds 
with  the  dam  in  every  respect,  except  that  in  the  back  row  the  piles  are  12  feet  apart. 
The  irregular  space  between  the  revetment  and  the  shore,  formed  by  the  indentations 
in  the  latter,  were  partially  filled  with  brush  cut  from  the  bank  of  the  island,  covered 
with  stone  to  protect  the  rear  of  the  piling  from  the  current  of  the  Columbia,  which 
during  floods  passes  over  the  revetment  nearly  at  right  angles  to  its  axis. 

The  (lei)ths  iiuniediately  in  front  of  the  revetment  vary  from  6  to  18  feet,  except  at 
its  head,  where  the  currents  of  the  Columbia  through  Percie's  Slough  and  the  month 
of  the  Willamette  meet  during  floods.*  Here  the  depth  is  24  feet. 

Work  at  the  mouth  of  the  Willamette  was  begun  Novembers,  as  soon  as  pile-driving 
ha<l  been  finished  at  the  slough,  and  urged  as  fast  as  the  weather  and  stage  of  water 
would  permit  until  the  end  of  March,  completing  the  revetment  as  far  as  is  at  present 
contemi)lat<'d,  the  dike  as  far  as  possible,  and  the  shore  connections  of  the  latter; 
when  ()j)erations  were  suspended  for  want  of  funds;  first  closing  the  unfinished  end  of 
the  (like  with  a  double  row  of  piles,  to  which  waling  timbers  were  bolted,  and  revet- 
ting the  piling  throughout  with  stone. 

The  revetment  stands  4  feet  above  low-water,  the  height  deemed  necessary  to  pro- 
tect the  banks  from  the  swell  of  steamers  passing  closeto  the  island,  the  principal 
cause  of  the  waste  of  the  eastern  shore  line,  which  has  amounted  since  1873,  as  shown 
by  the  surveys  made  under  the  direction  of  this  office,  to  more  than  100  feet,  corre- 
spoTuling  to  an  area  of  5  acres  destroyed  in  the  last  seven  years.  This  wasting  process 
is  now  entirely  arrested. 

The  amount  of  work  <lone  here  was  597  linear  feet  of  dike,  1,386  linear  feet  of  revet- 
ment, S.)  linear  feet  of  shore  protection  at  heel  of  dike,  and  374  linear  feet  protection 
of  beach  at  low-water  line;  in  all,  2,443  linear  feet. 

The  length  of  dike  yet  to  build  in  order  to  join  the  revetment  at  the  head  of  Coon 
Island  is  U-'O  feet,  in  depths  varying,  according  to  soundings  ma<le  in  March,  from  5  to 
10  feet  for  700  feet,  and  from  20  to  26  feet  for  280  feet.     As  these  depths  are  likely  to 
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chaiifi:^  niatorially  durinj^  tlie  present  llood  in  the  Columbia,  no  accurate  estimate  can 
bo  nia(]e  of  its  cost  at  this  time. 

Bv  the  end  of  Man-li  the  bav  behind  the  dike  had  shoulod  mat-eriallT,  the  low-water 
line  niakin«^  out  so  as  to  cover  tlie  single  row  of  piling  and  in  part  the  lining  of  the 
beach,  and  tJie  willows  in  the  latter  have  sprouted  and  promiHe  tofonn  a  living  hed^ie. 

The  widening  of  the  channel  in  the  tireetion  of  Nigger  Tom  Inland  enables  the 
Upper  Columbia  steamboats  U)  pass  above  the  outer  buoy,  saving  distance.  The  gain 
in  dei>th  at  the  mouth  of  the  Willamette,  as  has  been  above  stated,  is  IH  ft'^^t. 

During  the  time  that  work  was  going  on  here  the  height  of  water  rangeil  from  — 0.8 
to  -|-4  feet,  reaching  +8  feet  on  two  occasions,  when  the  Willamette  was  in  flowl,  co- 
incident with  backwater  in  the  Colnmbia,  the  latter  due  to  the  impounding  of  the 
tides  in  Astoria  Bay  by  high  southerly  winds.  This  coincideuce  was  fortunate,  as 
the  strong  current  of  a  iiood  in  the  Willamette  alone  would  have  impeded  and  proba- 
bly seriously  damaged  the  works.  As  it  was,  operations  were  suspended  for  days 
together  on  several  occasions  by  high  winds  preventing  towing  of  barges  with  stone, 
and  by  the  unusual  cold  which  for  several  days  in  the  latter  part  of  December  was  so 
severe  that  laborers  refuse<l  to  work,  the  thermometer  ranging  from  +3°  to  -f-15°« 

From  the  22d  of  December  until  early  in  January  the  Columbia,  above  the  mouth  of 
the  Willamette,  was  closed  by  ice.  Between  Portland  and  Astoria  the  river  boats  lind 
ocean  steamers  made  regular  trips,  the  former  for  several  days  passing  through  Willa- 
mette Slough  for  fear  of  the  ice  gorge  at  Willow  Bar,  (5  miles  below  the  mouth  of  the 
Willamette.    The  apprehension,  however,  was  not  realized. 

On  the  9th  of  January  a  tornado  from  the  south  swept  the  Willamette  and  Lower 
Columbia  valleys,  felling  large  quantities  of  timber,  destroying  buildings  and  several 
lives.  The  velocity  of  the  wind  wna  from  40  to  60  with  occasional  gusts  of  70  miles 
per  hour.  The  storm  lasted  from  11  a.  m.  to  2  p.  m.  The  falling  barometer  having 
given  waniiug  of  danger  the  river  craft  generally  was  made  secure  and  sustained  no 
material  injury. 

The  stone  used  in  filling  and  revetting  was  of  several  kinds.  The  contract  provid- 
ing for  payment  of  stone  by  weight,  the  ratio  of  voids  was  measured  with  water,  giv- 
ing a  UH?an  of  O.^V.)!);"),  and  the  specific  gravities  by  weighing  fragments  of  stoue,  dry 
and  immersed.     The  densities  found  were — 

PoimdB. 

Close-grained  basalt,  specific  gravity  2.701 ;  weight  per  cubic  foot 168.36 

Ht)ncy-combed  basalt,  sjiecific  gravity  1.914;  weight  i)er  cubic  foot .-.--. 1*21.21 

Sandstone,  specific  gravity  1.945;  weight  i)er  culdc  foot 121.28 

Quartzose  rock,  sjM'cilic  gravity  2. 117 ;  weight,  per  cubic  foot 131.94 

Average  wi'ight  per  cubic  foot  of  all  the  stone  used 158.68 

The  qtmnfities  of  the  several  kinds  of  material  employed  were — 

71,3r.O  linear  f»»ct  of  piles. 
79,1<>2  feet,  boar<l  measure,  of  sawed  timber. 
14,79«»  pounds  of  iron,  in  tie-rods. 
5^',9".)  jionnds  of  iron,  in  drift-bolts. 
r>40  pounds  of  iron,  in  s(;rew-bolt8. 
9,200  fascines,  average  length  17  feet. 
39,51H  tons  of  stone. 

The  cost  of  the  works  was — 

At  Willamette  Slough    |31,781  61 

Attheniouth  of  the  Willamette ■ 26,233  32 

Total 58,014  93 

This  report  has  been  made  full  in  detail  in  the  hope  that  it  may  be  useful  to  others 
having  charg»^  of  similar  work.  The  drawings,  general  and  detailed,  are  sabmitted 
herewith. 

On  the  ir)th  of  June  the  currents  were  observed  and  soundings  taken  in  the  vicinity 
of  the  improvements.  The  curnMit  from  the  Columbia  struck  the  revetment  near  its 
lower  end  and  separated,  half  going  down  the  Ctdumbia,  the  other  half  euterin^^  the 
Willamette,  llowing  at  the  rate  of  2  miles  per  hour  ahmg  the  revetment  to  its  head, 
then  doubling  round  into  Coon  Island  Slough,  uniting  with  the  water  from  Percie'l 
Slough,  running  at  tin*  nte  of  from  2i  to  'A  miles  i>er  hour.  Soundings  in  the  ship 
channel,  in  fi«»nt  of  tlu^  dike  and  revetment,  where  there  wjis  scarcely  any  current, 
showrd  a  <leposit  of  from  1  to  *J  feet  since  Marcdi.  The  depths  immediately  in  front  oi 
the.  idling,  and  in  the  line  of  ])ro])().se<l  extension  of  the  dike,  are  unehangod. 

Between  the  mouth  of  the  Willamette  ami  the  head  of  Sauvie's  Island  almost  pw- 
fectly  slack wat«'r  prevailejl.  ( )ver  roMt-Olliee  Bar  there  has  been  a  dei)08it  of  aboat 
18  in»'lies.  since  the  iM'ginning  of  the  llood  in  April,  in  the  ship  channel. 

In  the  Willamellti  Slough  numerous  soundings  abovt;  and  below  the  dam,  and  be- 
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tweeii  the  cribs,  where  the  current  is  strongest,  runniuor  at  the  rate  of  3  miles  per 
hour,  failed  to  (liseover  any  cnttin*;  or  other  indication  of  injury  to  the  work. 

At  tlu'  then  prevailing  »tage,  20  feet  above  low-water,  ilw)  dividing;  line  between 
the  backwater  from  the  Columbia  and  the  volume  brought  down  by  the  Willamette, 
plainly  marked  by  the  muddy  color  of  the  former,  crosses  the  channel  diagonally 
iron)  a  point  on  the  east  shore  ^  a  mile  above  the  month  of  Gatton  Slough  to  near  the 
head  of  the  Willamette  Slough,  where  the  Willamette  water  Hows  over  the  bank  and 
across  the  neck  into  the  slough  just  above  the  dam,  where  it  joins  the  backwater 
from  the  Columbia,  which  enters  t4ie  slough  with  a  slow  current  at  its  head. 

The  break  or  fall  in  the  surface  of  water,  over  the  dam,  was  about  2  inches. 

STAGES   OF   WATER   DUKING  THE   YEAR. 

The  profile  of  water  curves,  drawn  from  daily  readings  of  the  gauges  at  Portland 
and  Saint  Helen's,  herewith  submitted,  exhibits  an  uncommonly  low  average  level 
throughout  the  year,  except  during  the  summer  flood  of  the  Columbia. 

The  priucii)al  turning  points  are : 

AT  PORTLAND. 

Feet. 

June  10,1879 20.5 

July  1,1879 19.2 

September  15, 1879 3.2 

November  1,  1879 1.5 

November  Ki,  1879  (due  to  rain  in  Willamette  Valley) 7.5 

November  28, 1879 1.6 

December  9,1879  (due  to  rain  in  Willamette  Valley) 10.0 

December  2.J,  1879 1.5 

Januarv  9,  IS'^O  (due  to  rain  in  Willamette  Valley) 15. 7 

February  9,1880 2.4 

February  17, 1880  (due  to  rain  in  Willamette  Valley) 7.0 

March  2IJ,  l'^8(>  (lowest  level  during  fiscal  year) 1.  3 

April  1,1SS()  (rain  in  Willamette  Valley) 5.0 

April7,18H0 3.8 

April  IC),  IsSO   8.0 

April  2J,  1S80  1 6.5 

May  8,  \^^{)  (high-water  in  Columbia  and  Willamette  rivers) 15.6 

Mav  l.'i,  l^^O  (high-water  in  Columl)ia  and  Willamette  rivers) 12.2 

June  :U),  18,-0 27.1 

AT   SAINT   HELEN'S. 

June  10,1879 16.5 

Julv  1,1879 15.6 

Sep(«'nibrri:),  1879 1.8 

November  I.  1^79 0.3 

November  11^1879 4.0 

Noveml)er*27.1879 0.4 

Deecmber  U),  1879  (Hood  in  Willamette) 1 6.5 

December 'Jo,  1879 1.3 

Januarv  9,  18,<0(tlood  in  Willamette) 9.2 

Februarv  1  to  April  1,1880 from  1.0  to  3. 6 

April  9,1880 1.5 

Juneau,  1880 21.3 

At  this  time,  June  30,  the  river  is  within  —  feet  of  its  height  in  1876,  and  is  still 
rising,  but  at  a  slower  rate  than  during  the  last  three  days;  and  telegrams  from  the 
moutli  of  the  Snake  River  indicate  a  probable  fall  here  witliin  the  next  two  days. 
The  maxinium  heights  reached  by  the  summer  floods  since  the  water  gauge  was  estab- 
lished here  have  been:  in  1870,  28.2 ;  in  1877,  4.1 ;  in  1878,  14.7;  in  1879,  20.5;  and  in 
1880,  so  far—. 

It  is  not  im])robal)le  that  this  height  may  yet  be  exceeded,  a  comparison  of  the 
profile  of  the  water  curves  during  the  last  five  years  showing  that  the  flood  volume 
of  the  present  year  up  to  this  date  is  much  less  than  in  1876  and  1879,  while  the  snow- 
fall of  the  last  winter  is  generally  stated  to  have  been  greater  than  ever  known 
before. 

Respectfully  submitted. 

RoBT.  A.  Habersham, 

AsffUtant  Engineer, 

Col.  G,  L,  Gillespie, 

Major  of  Engineers f  U,  S,  A* 
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CONDENSED  HISTORY  OF  THE  HVIPROVEMENT  OF  THE   L.OWBB  WILLA- 
IVIETTE  AND   COLUMBIA  RIVERS,  FROM  PORTLAND,  OBEGON,  TO  THE 

SEA. 

The  Columbia  is  first  mentioned  by  Jonathan  Carver,  in  17f>8,  as  a 
stream  rising  on  the  western  slope  of  the  lands  dividing  the  tril)ntarie8 
of  the  Gulf  of  Mexico  from  those  of  the  Pacific  Ocean,  i^alled  the 
"Oregon,  or  Kiver  of  the  West,"  his  infonnation  being  obtained  from 
Indians  and  traders,  although  Martin  d'Aguilar  reported  to  have  fonnd 
in  1G03  a  large  river  emptying  into  the  Pacific  in  latitude  43^,  which  was 
called  the  "liiver  of  the  West."  It  was  called  by  Heceta,  who  dis- 
covered but  did  not  enter  in  1775,  "Assumption  Inlet,"  "Eu8e0a<le  de 
Heceta,"  and  afterwards  the  "Rio  de  San  Roque.''  In  1789  Meares 
called  it  "  Deception  Bay."    Its  Indian  name  was  Shocatillnm. 

It  wa.s  first  entered  in  1792  by  the  ship  Columbia,  Captain  Gray,  who 
gave  to  the  river  its  present  name,  and  to  the  bay  opposite  Tongue 
Point  his  own.  In  the  same  year,  from  information  given  by  Captain 
Gray,  the  celebrated  na\igator.  Admiral  Vancouver,  English  Navy,  vis- 
ited the  river,  and  his  lieutenant,  Broughton,  ascended  in  small  boats 
to  where  the  town  of  Vancouver  now  stands.  In  1811  the  Toiiqaiu,  seni 
out  by  Jacob  Astor  from  New  York  to  establish  a  center  for  the  fur 
trade  of  the  northwest,  entered  the  Columbia  through  the  north  channel 
and  anchored  in  Baker's  Bay. 

It  has  not  been  i)()ssible  to  give  a  connected  history  of  the  navigation 
of  the  Lower  Cohimbia  and  Willamette  Rivers  up  to  the  present  date 
from  the  imperfect  records  accessible.  The  trade  of  these  rivers  was 
carried  on  exchisively  iu  sailing  craft,  principally  those  belonging  to  the 
Hudson's  Bay  and  Xorthwestern  Companies,  until  1850,  when  steam 
navigation  was  introduced  by  the  Columbia,  a  side-wheel  steamboat,  90 
feet  long,  of  about  40  tons  burden,  built  at  Upper  Astoria,  and  ran  be- 
tween Astoria  and  Port  hind,  consuming  about  24  hours  each  trip.  The 
Lot  Whit(»omb,  UJO  feet  long,  000  tons  burden,  was  built  at  Millwaukie, 
on  the  Wilhimette,  the  same  year.  In  the  fall  of  1851  the  Willamette, 
a  large  iron  steamer,  owned  by  the  Pacific  Mail  Steamship  Company, 
was  put  on  between  Astoria  and  Portland,  running  in  connection  with 
the  comi)any's  San  Francisco  sttnimers.  She  proved  too  large  for  the 
ti'ade,  and  in  1852  was  taken  off  the  route.  In  the  same  year  3  small 
steamers,  2  of  iron,  1  of  wood,  were  brought  out  in  sections  from  New 
York  and  set  up  at  Oregon  City.  Others,  brought  from  abroad  or  built 
here,  were  added  year  by  year  until  18(50,  when  the  Oregon  Steam  Nav- 
igation Company  was  organized.  This  company  consolidated  the  river 
tra<le,  building'  Jiew  boats  yearly  until  3  months  since,  their  fleet,  nani" 
bering  over  30  steamboats  and  barges,  was  sold  to  the  Oregon  Railway 
and  Navigation  Company,  besides  their  other  property,  including  the 
portage  railwa,vs  a  I  the  Cas(!ades  and  Dalles  and  the  steamboats  navi- 
gating the  Upper  Columbia  and  Snake  rivers. 

The  Columbia  above  Vanccmver  is  navigable  for  river  steamboats  of 
large  siz(^  The  lower  section,  of  which  the  Willamette  below  Portland 
is,  in  virtue  of  its  great  width  and  depth,  a  continuation,  is  a  channel 
for  sea-going  V(»ss(»ls,  known  as  the  "Lower  Willamette  and  Golumbiay 
from  Portland  to  tlie  sea."  The  iirst  appro))riation  for  it.s  improvement 
w^as  nia<le  in  the  river  and  harbor  act  dated  June  23,  1866,  amonuting 
to  $15,000. 

For  two  years  inwions  to  this  time  the  city  of  Portland  had  owned 
and  o])erated  a  dredge,  excavating  and  pulling  snags  at  the  month  of 
the  Willamette  and  on  Swan  Island  Bar,  piiucipally  the  latter,  when 
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the  material  excavated  was  hard  bhie  clay.  The  city  bid  for  removing 
the  bar,  but  the  price  bid  exceeding  the  appropriation,  the  city  offered 
the  use  of  the  dredge  free  of  cost,  provided  the  government  would  keep 
it  in  repair.  The  engineer  in  charge  of  improvements  of  rivers  in  Ore- 
gon, Major  R.  S.  Williamson,  Corps  of  Engineers,  accepted  the  offer, 
work  to  begin  in  August,  1867,  at  low-water.  Up  to  this  time  no  sur- 
veys had  been  made  on  the  Lower  Willamette  and  Columbia,  except 
one  of  Swan  Island  Bar,  by  the  city  of  Portland. 

The  sum  expended  during  the  fiscal  year  was  $871.49. 

1867-'68. 
(Officer  in  charge,  Maj.  R.  S.  Williamson.) 

Amount  appropriated  by  act  of  March  2,  1867 $30, 000  00 

Expended  during  fiscal  year 25, 284  49 

In  the  fall  of  18G7  dredging  was  done  on  Swan  Island  Bar,  and  snags 
removed  from  the  same  point  and  from  the  mouth  of  the  Willamette. 

At  Swan  Island  Bar  18,184  cubic  yards  of  material  were  excavated, 
at  a  cost  of  $10,484.48,  opening  a  channel  100  feet  wide,  900  feet  long,  and 
15  feet  deep  at  low-water.  Work  was  resumed  in  February,  1868,  and 
continued  until  April,  opening  331  feet  additional  length  of  channel 
of  the  same  width  and  depth,  excavating  7,320  cubic  yards  of  material, 
at  a  cost  of  $4,007.19. 

1868-'69. 
(Officer  in  charge,  Maj.  R.  S.  Williamson,  Corps  of  Engineers.) 

Sura  appropriated  by  act  of  July  25,  1868... $21,000  00 

Expended  during  fiscal  year 26, 414  28 

Swan  Island  Bar  and  the  bar  at  the  mouth  of  the  Willamette  were 
dredged  and  snags  removed.  Surveys  were  made  of  the  Willamette 
Slough  and  the  mouth  of  the  river;  dredging  continued  on  Swan  Island 
Bar,  wliere  the  depth  at  low- water,  reduced  by  shoaling  during  the  prev- 
alence of  backwater  from  the  Columbia,  was  increased  to  15  feet- 
Large  trees  imbedded  in  the  bottom  retarded  the  work  very  much,  fre. 
quently  breaking  the  machinery. 

1869-70. 
(Officer  in  charge,  Maj.  R.  S.  Williamson,  Corps  of  Engineers.) 

Sum  allotted,  act  of  April  10,  1869 |13,365  00 

Expended  during  fiscal  year 15,877  76 

During  the  year  a  channel  17  feet  deep  at  low-water  was  opened 
through  tlie  bar  at  the  mouth  of  the  Willamette,  and  one  of  the  same 
dei)th  for  705  linear  feet  on  Swan  Island  Bar,  leaving  the  remainder  of 
the  bar  with  15  feet  depth.  Twenty  snags  were  removed  from  the  mouth 
of  the  Willamette,  and  7  from  Swan  Island  Bar.  Fourteen  thousand 
eight  hundred  and  eighty-seven  cubic  yards  were  dredged,  at  a  cost  of 
$15,877.70  for  operating  and  repairing  the  dredge.  The  work  was  done 
by  hired  labor.  A  survey  was  nftide  of  the  bar  at  the  mouth  of  the  Wil- 
lamette. 

1870-71. 

(Officers  in  charge — to  April  11, 1871,  Maj.  K.  S.  Williamson ;  after  thali 

date,  Maj.  H.  M.  Robert,  Corps  of  Engineers.)  , 

8nm  appropriated  by  act  of  July  11,  1870 $31,0DO  Cfi 

Expended  during  the  fiscal  year S4,3U9  41 
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Operations  were  coDfined  to  dredging  on  Swan  Island  Bar,  where 
1,4(M)  cubic  yards  were  removed.  The  channel  cut  was  17  feet  deep  at 
low-water,  and  85  feet  long,  2,000  linear  feet  yet  remaining  to  be  cut 
through,  with  a  width  of  from  200  to  250  feet.  Saint  Helen's  Bar,  on  the 
Columbia,  15  miles  below  the  mouth  of  the  Willamette,  began  to  offer 
serious  obstructicm,  making  it  necessary  to  lighten  ships  before  tliey 
couhl  ascend  higlier.  At  the  mouth  of  the  Willamette  the  same  diffi- 
culties occurred.  The  officer  in  charge  recommended  the  constraction 
by  the  government  of  a  more  efficient  driedge. 

1871-'72. 
(Officer  in  charge,  Maj.  H.  M.  Robert,  Corps  of  Engineers.) 

Sum  available  July  1,  1871 ♦17,970  20 

Sum  expended  during  liseal  year 14, 115  40 

Dredging  was  carried  on  with  the  old  dredge  belonging  to  the  city  of 
Portland,  at  Swan  Island  Bar  and  the  mouth  of  the  Willamette,  excavat- 
ing 27,258  cubic  yards  and  many  large  stumps  and  trees,  some  of  which 
required  the  services  of  a  diver.  The  bars  were  dredged  to  a  depth  of 
15  feet,  and  the  work  of  cutting  a  channel  17  feet  deep  on  Swan  Island 
Bar  continued.  A  survey  was  made  of  Siiint  Helen's  Bar,  on  the  Co- 
lumbia, showing  a  channel  400  feet  wide,  with  16  feet  of  w^aterat  lowest 
stage. 

1872-73. 
(Oflicer  in  charge,  Maj.  H.  M.  liobert,  Cori)s  of  Engineers.) 


Snm  ai>]>ro])riate<l  hy  act  of  .Tun(^  10,  1872 
Exj^ended  during  liseal  year 


$50.000  00 

46.330  08 

A  cut,  4,400  feet  h)ng,  100  feet  wide,  and  17  feet  deep  at  low-tide,  was 
finished  across  8wan  Island  Bar  during  the  working  season  of  1872 ;  and 
a  channel  15.J  feet  deej)  at  low- water  was  reopened  across  the  bar  at  the 
mouth  of  the  river,  with  the  old  dredge ;  and  a  large  snag  i-emoved  from 
Swan  Island  Channel.  The  total  volume  dredged  during  the  year  was 
25,725  cubic  vards. 

A  new  dredge  was  built  and  the  old  one  put  in  repair  and  turned  over 
to  the  city  of  INntland.  The  new  drcMlge  is  85  feet  long,  30  feet  wide, 
having  accommodations  on  board  for  acn»w.  There  are  two^ump-scows, 
70  by  20  by  7  feet,  capable  of  carrying  100  cubic  yards  each.  The  dredge 
and  scows  cost  $3(5,482.02,  currency.  The  dii>per  is  of  the  clamahell 
pattern,  hohls  1  .J  cubic  yards,  and  can  be  used  at  a  depth  of  35  feet^  ena- 
bling wcu'k  to  begin  earlier  in  the  season  than  with  the  old  dredge. 

Saint  Helen's  Bar  was  surveyed,  and  found  to  carry  15  feet  at  low- 
water,  the  channel  being  not  more  than  100  feet  wide. 

1873-74. 

(Oflicers  in  charge^— to  October  22,  1873,  Maj.  H.  M.  Eobert;  after  that 

time,  Maj.  N.  ]\Iichler,  0«rps  of  Engineers.) 


Snm  a]»]H'r)])riat<'d,  art  of  March  !>,  1^71$ 
ExptMi(]t'<l  duiiii'^  tisral  yrar 


$20,000  00 

14,678  15 

The  n<*w  dredge  was  oj)crated  at  the  mouth  of  the  river,  opening  a 
channel  1,800  feet  long  an<l  120  feet  wi<le.  At  Post-Office  Bar,  2J  miles 
above,  a  cut  was  nia<h»  1,552  i'et^t  in  length,  30  feet  wide,  and  17  feet 
deep  at  low-water,  and  buoys  placed  to  mark  the  channel.  Thirteen 
thousand  six  hundred  and  titty  cubic  yards  of  material  were  removed. 
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IJDder  contract  with  J.  L.  Hallett,  dated  April  21,  1874,  a  dam  was 
be^iin  across  Percie's  Slough,  an  arm  of  the  Columbia,  through  which 
(during  the  annual  flood  of  this  stream,  the  Willamette  at  such  times 
being  low)  a  large  volume  of  water,  charged  heavily  with  sediment, 
flows  acToss  the  Willamette  near  its  mouth  and  out  through  Coon  Island 
Slough  into  the  Columbia  again.  This  is  considered  an  important  agent 
in  the  formation  of  the  bar  at  the  mouth  of  the  Willamette. 

A  survey  was  nuide  of  the  Hog's  Back  Bar,  between  Tongue  Point 
and  Woody  Island,  at  the  head  of  Astoria  Bay ;  and  the  bar  dredged, 
increasing  the  dei)th  from  10^  to  14 J  feet;  and  a  beacon  and  buoys 
placed  to  mark  the  chanqel. 

1^74-75. 

(Officer  in  charge,  Maj.  N.  Michler,  Corps  of  Engineers.) 

Sum  appropriated  by  act  of  June  23,  1874 $20,000  OO 

Sum  ex])euded  during  tiscal  year 13, 374  26 

During  the  year  the  dredge  was  operated  on  Swan  Island  and  Post- 
Office  bars  in  the  Willamette,  at  the  mouth  of  the  Willamette,  and  on 
Saint  Helen's  and  Hog's  Back  bars  in  the  Columbia. 

The  cut  on  Swan  Island  Bar  was  602  feet  long,  35  feet  wide,  and  17  feet 
deep  at  low-water,  the  object  being  to  remove  the  deposit  of  the  last 
year.  The  entire  channel  as  dredged  to  that  date  was  4,000  feet  in  lengthy 
100  feet  in  width,  and  17  feet  in  depth.  Buoys  were  placed  on  this  chan- 
nel. 

At  Post-Office  Bar  a  cut  810  feet  long,  100  feet  wide,  and  18  feet  deep 
was  gained  and  marked  with  buoys.  At  the  mouth  of  the  Willamette 
the  cut  opened  was  234  feet  long,  110  feet  wide,  and  17  J  feet  deep.  The 
pile  dam  across  Percie's  Slough  was  completed,  but,  owing  to  a  number 
of  adverse  circumstances,  succumbed  to  the  flood  of  this  year. 

Dredging  at  Saint  Helen's  Bar  was  not  begun  until  March,  1875,  and 
was  interrupted  by  high  water  when  the  length  of  cut  had  reached  600 
feet.  At  the  Hog's  Back  1  foot  in  depth  had  been  gained  by  the  scour 
through  the  cut  dredged  the  previous  June ;  and  soundings  made  pre- 
paratory to  dredging  discovered  a  new  channel,  carrying  17J  feet  of 
water  at  low-tide,  north  of  the  Hog's  Back. 

1875-'76. 

(OflBcers  in  charge — to  December  28,  1875,  Maj.  N.  Michler ;  after  this 
date,  Maj.  John  M.  Wilson,  Corj)S  of  Engineers.) 

Sum  appropriated  by  act  of  March  3,  1875 $20, 000  00 

Expended  during  tiHcal  year 17,532  50 

The  operations  of  the  year  consisted  of  dredging  on  Post-OflBce  Bar, 
at  the  mouth  of  the  Willamette,  and  on  Saint  Helen's  Bar.  Surveys 
were  made  at  these  points.  In  the  fall  of  1875  scraping  was  tried  on 
Saint  Helen's  Bar  without  satisfactory  results.  The  dredge  was  then 
set  to  woi'k,  and  after  thirty  days'  dredging  had  removed  7,400  cubic 
yards,  cutting  a  channel  35  feet  wide  by  18  feet  deep  half-way  through  the 
bar.  In  the  following  spring  dredging  was  resumed,  completing  the 
cut  across  the  bar,  which  was  750  feet  long,  35  feet  wide,  and  19  feet 
deep  at  low-water.  The  total  volume  excavated  here  during  the  year 
was  15,402  cubic  yards.  The  sand  here  was  so  fine  that  the  gates  of 
the  dump  scows  had  to  be  temporarily  calked  with  old  gunny  sacks  to 
prevent  it  from  escaping.    At  the  mouth  of  the  Willamette  a  cut  590 
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feet  long  by  70  feet  wide  and  17  feet  deep  was  dredged,  removing  5,650 
cubic  yardp  of  Rand. 

Post-Oftiee  Bar,  in  September,  1875,  was  found  to  have  filled  more 
than  3  feet  during  the  year.  Dredging  wa8  begun  in  October,  and  600 
cubic  yards  of  sand  removed ;  but  work  was  stopped  by  high  water  on 
the  last  day  of  the  month. 

187C-'77. 
(Officer  in  charge,  Maj.  J.  M.  Wilson,  Corps  of  Engineers.) 

Amount  appropriated  by  act  of  August  14,  187G ^. f80, 000  00 

Exi»eu(le(l  during  the  year 10, 508  70 

Dredging  was  carried  on  at  Swan  Island  and  PostOffice  bars,  and  at 
the  mouth  of  the  Willamette ;  and  surveys  made  of  the  Willamette  ficom 
Portland  to  its  mouth,  of  Willamette  Slough,  and  of  Saint  Helen's  and 
Snag  Island  bars. 

From  Swan  Island  Bar  4,475  cubic  yards  of  mud,  sand,  and  gravel 
were  removed.  At  Post-Office  Bar  a  cut,  3,000  feet  long,  40  feet  wide, 
and  17  feet  deep  at  low- water,  was  made,  removing  10,935  yards  of  mad 
and  sand.  At  the  mouth  of  the  Willamette  the  cut  was  700  feet  long, 
100  feet  wide,  and  16i  feet  deep ;  5,875  yards  of  sand  was  excavated. 

The  snow-food  of  1870  was  the  highest  since  1850,  culminating  at  28.2 
feet  above  low- water  mark  at  Portland  on  June  28 ;  causing  a  deposit 
of  sediment  on  the  Lower  Willamette  bars  from  3  to  6  feet  thick. 

In  August,  187G,  the  project  for  the  improvement  of  the  Lower  Willa- 
mette and  Columbia,  from  Portland  to  Saint  Helen's  Bar,  was  submitted 
to  the  Board  of  Engineers  for  the  Pacific  Coast,  convened  for  this  pur- 
pose in  Portland,  and  approved  with  some  modifications.  The  prqject 
contemplated  the  following  described  works : 

A  dike  across  the  west  channel  of  the  Willamette  at  Swan  Island; 

The  x)artial  closing  of  Willamette  Slough,  leaving  a  steamboat  chan- 
nel for  navigation  of  the  slough,  important  at  all  times,  and  especially 
so  when  the  Columbia  above  Saint  Helen's  is  clossed  by  ice;  dikes  and 
revetment  at  the  mouth  of  the  Willamette  to  confine  the  current  to  the 
principal  channel ;  and 

Converging  dikes  on  Saint  Helen's  Bar,  to  contract  the  volame  in  the 
ship  channel ;  also  the  removal  of  a  i)ortion  of  Warrior  Eock,  a  ledge  of 
basalt  wliidh  projects  from  the  west  shore,  i  a  mile  above  the  bar,  into 
the  Columbia,  deflecting  the  current  from  the  ship  channel  across  the 
bar. 

1877-'78. 
(Oflicer  in  charge,  Maj.  J.  M.  Wilson,  Corps  of  Engineers.) 

Sum  available,  boiiij;  iinoxpended  balance  of  appropriation  of  1876 $18,584  54 

Expanded  during  fiscal  y<;ar ll,77i  65 

The  operations  of  the  year  consi.stedof  dredging  on  Swan  Island  Bar, 
at  the  mouth  of  tlie  Willamette,  and  on  Saint  Helen's  Bar.  These  bars 
■were  also  surveyed.  Extensive  repairs  were  made  to  the  dredge  and 
scows.  The  annual  rise  in  the  Columbia  scarcely  merited  the  name  of 
flood,  as  it  rose  only  to  14.7  feet  at  Portland.  The  work  of  the  dredge 
was  distributed  as  follows  : 

At  Swan  Island  Bar  5,075  yards  were  removed,  leaving  a  cut  16  feet 
deep  at  low- water ;  at  the  mouth  of  the  Willamette  a  cut  was  dredged 
through  the  bar  100  feet  wide,  with  17  feet  dei)th  at  low-water,  remov- 
ing 5,730  yards  of  sand ;  and  at  Saint  Helen's  Bar  a  cut  600  feet  hmgf 
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110  feet  wide,  and  19  feet  deep  at  low- water  was  opened,  and  14,130 
yards  of  sand  removed. 

At  the  last-named  point  shoaling  had  reduced  the  depth  to  15J  feet. 
Beacons  were  erected  to  mark  the  new  channel,  with  targets  to  mark 
the  range  by  day  and  lights  for  night  ranges. 

Pernument  bench  marks  for  use  in  future  for  surveys  and  to  show 
encroachments  on  the  shore  lines  were  erected  at  Swan  Island  and  Post- 
Oilice  bars,  and  at  the  mouth  of  the  Willamette. 

1878-79. 

(Officers  in  charge — until  October  22,  1878,  Maj.  J.  M.  Wilson ;  after 
that  date,  Maj.  G.  L.  Gillespie,  Corps  of  Engineers.). 

Sum  appropriated  by  act  of  Juno  18,  1878 $30,000  00 

Expended  (luring  liHcal  year 10,104  89 

The  work  of  the  year  consisted  of  dredging  at  the  mouth  of  the  Willa- 
mette and  at  Swan  Island  and  Saint  Helen's  bars,  and  of  surveys  at 
Swan  Island,  Willamette  Slough,  mouth  of  the  Willamette,  Saint  Helen's 
Bar,  and  Maxwell's  Bar,  on  the  Columbia,  4J  miles  below  Saint  Helen's. 
Water-gauges  for  the  use  of  pilots  of  deep-draught  vessels  were  erected 
near  the  Hog's  Back,  at  Columbia  City,  Saint  Helen's,  and  the  mouth 
of  the  Willamette.  The  usual  repairs  were  made  to  the  dredge  and 
scows. 

Dredging  at  the  mouth  of  the  Willamette  opened  a  cut  across  the  bar 
105  feet  wide,  with  17  feet  depth  of  water,  removing  4,815  cubic  yards 
of  sand  and  a  quantity  of  snags  and  drift. 

From  Saint  Helen's  Bar  9,395  yards  of  material  were  excavated,  giv- 
ing a  channel  100  feet  more  or  less  in  width  and  19  feet  in  depth.  The 
cut  having  been  made  on  the  shortest  line  across  the  bar  was  oblique  to 
the  current,  which  soon  filled  it  up,  and  opened  a  new  channel  across  it 
with  18J  feet  ruling  depth.  The  ranges  were  altered  to  conform  to  this 
new  channel,  which  maintained  a  sufficient  depth  during  the  remainder 
of  the  season. 

From  Saint  Helen's  the  dredge  was  taken  to  Swan  Island  Bar,  and 
worked  there  for  two  months,  removing  13,815  yards  of  sand,  increasing 
the  depth  to  17  feet  at  low-water. 

The  survey  at  Saint  Helen's  Bar  included  the  entire  length  of  the 
bar — IJ  mile — minute  soundings  being  taken  in  the  ship  channels  across 
its  upper  and  lower  ends.  At  the  former  were  found  the  usual  changes 
in  contour  and  depth ;  at  the  latter^  where  no  dredging  had  been  done, 
but  little  change  of  shnpe,  and  a  ruling  depth  of  16J  feet  at  low-water. 

]\Iax  well's  Bar  was  found  to  have  a  ruling  depth  of  19 J  feet,  the  chan- 
nel, however,  i)resenting  three  knobs  on  which  only  17^  feet  existed, 
with  dee])er  water  between  them. 

A  fog  beacon  was  erected  at  the  foot  of  Three  Tree  Island  in  the  Wil- 
lamette, '^  of  a  mile  above  its  mouth,  by  the  inspector  of  this  light-house 
district. 

1879-'80. 
(Officer  in  charge,  Maj.  G.  L.  Gillespie,  Corps  of  Engineers.) 

Sum  appropriated  by  act  of  March  3,  1879 f45,000  00 

Expended  during  fiscal  year 71,711  68 

Dredging  was  carried  on  at  the  mouth  of  the  Willamette,  Saint  Helen's 
and  Sw  an  Island  bars.  At  the  first-named  point  a  cut  300  feet  long,  105 
feet  wide,  and  17  feet  deep  was  made  through  the  bar,  6,960  yards  being 
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excavated.  At  Saint  nelen's  Bar  1,080  yards  were  removed,  makinor  a 
cut  150  feet  wide  with  18  feet  depth  of  water.  At  Swan  Island  3,835 
cubic  yards  were  dredged,  and  anun.ber  of  lar^fe  snags  imbedded  in  tlie 
bottom  removed.  Work  here  was  stopped  before  comi)ietiiig  the  cut  by 
a  rise  in  the  Wilhimette. 

Tlie  shoals  at  the  Uog's  Back  and  the  head  of  Sand  Island  in  Astoria 
Harbor  were  scraped,  but  without  encouraging  results.  Surveys  were 
made  at  Swan  Island  Bar  to  direct  dredging,  and  at  Willamette  Slough 
and  the  moutli  of  the  Willamette  preparatory  to  beginning  the  imi>rove- 
ments  recommended  by  the  Board  of  Engineers.  Of  the  plan  adopted 
the  i)ortion  executed  during  this  fiscal  year  comprised  the  dam  across 
the  Willanu^.tte  Slough,  a  dike  partially  completed  across  the  head  of 
Coon  Island  Slough,  and  revetment  of  the  east  side  of  Coon  Island  for 
an  extent  of  1,400  feet  from  its  head  down. 

The  dam  and  dike  consisted  of  two  rows  of  piles  10  feet  apart,  strength- 
ened by  waling  timbers,  cross-ties,  and,  in  addition,  by  tie-rods  extend- 
ing through  from  outside  to  outside  of  the  timbers,  and  filled  with  famues 
and  stone  and  riprapped  with  stone,  the  cope  extending  2  feet  above  low- 
water  mark;  joined  to  the  shore  by  piling  carried  up  on  the  beach  to 
the  height  of  the  cope ;  the  shore  connections  revetted  with  fascines 
covered  with  stone.  The  revetment  of  Coon  Island  consists  of  a  front 
row  of  piles  driven  close  together,  and  a  back  row,  10  feet  distant^  in 
which  the  piles  stand  12  feet  apart ;  the  whole  strengthened,  filled,  and 
riprapped  like  the  dike. 

The  contract  was  let  to  Paquet  &  Smith,  of  East  Portland,  on  Septem- 
ber 25,  1879,  and  work  begun  at  once  and  x)ushed  as  rapidly  as  iK)ssible 
until  the  end  of  March,  1880,  when  it  was  suspended  for  want  of  funds; 
all,  however,  having  been  completed  except  a  section  of  the  Coon  Island 
dike,  980  feet  long,  still  required  to  join  the  revetment  at  the  head  of 
Coon  Island. 

The  extraordinarily  low- water  which  prevailed  during  the  winter  and 
early  spring  contributed  gieatly  to  the  success  of  the  work.  The  prin- 
cipal results  so  far  have  been  a  gain  of  2  feet  in  depth  over  Post-Offioe 
Bar,  and  of  3.J  feet  in  depth  and  200  feet  width  of  channel  at  the  mouth  of 
the  Willamette.    The  contractors  were  i>aid  up  and  their  contract  closed 

In  February,  1880,  a  fog  beacon  was  erected  by  the  inspector  of  this- 
light-house  district  at  lUioy  No.  2,  on  Swan  Island  Bar. 

During  tlie  year  the  depth  on  the  river  bars  was  such  that  no  vessel 
drawing  18  feet  or  less  grounded,  except  when  out  of  the  channel. 

The  total  sum  expended  on  theimx)rovement  of  the  Lower  Willamette 
and  C'olumbia  up  to  June  30, 1880,  has  been  8305,309.08,  a  sum  small  in. 
prop(ution  to  the  vahie  of  the  result  to  be  obtained,  and  which  has  been 
in  great  nu^asun*  alrc^ady  accomplished.  Before  dredging  was  done  on 
the  bars  below  Portland,  the  ruling  depth  from  Portland  to  the  month 
of  the  ^Villamett(^  was  10  feet,  and  thence  to  Astoria  15  feet  at  low- water ; 
the  latter  controlled  b>  the  Hog's  Back  Shoal.  Vessels  were  obliged  to 
lighten  at  the  moutli  of  the  Willamette,  and  send  a  part  of  their  cargo. 
to  l*ortland  on  river  st(»arnboats  and  barges;  when  outward  bound  they 
receiv(Hl  a  portion  of  their  freight  at  Saint  Helen's.  Since  beginning 
dre<lging  in  180S  the  luling  dc^pths  between  Astoria  and  Portland  have 
gradually  increase*!  to  18  feet  at  low- water,  high-tide,  except  at  the  Hog's 
Ba(»k,  wliere  it  is  17  feet  at  low-tide.  From  the  gain  in  depth  on  Post- 
Ollice  Bar  and  at  the  mouth  of  the  AVillamette,  which  has  ap|)eared 
since  beginning  the  <'xeciition  of  the  works  of  permanent  improvement, 
it  is  not  unreasonal)le  to  expect  that  the  work  when  completed  will  pro- 
duce such  an  increase  of  d(^x)th  over  the  bars  that  the  annual  deposit  of 
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sediment  by  the  Oolnntbia  flood,  which  variee  in  depth  from  2  to  1  feet, 
will  not  extend  above  the  plane  of  20  feet  below  low-water  level;  and 
that  the  fresh  deposits  being  soft  and  easily  eroded  will,  instead  of  re- 
maining to  build  up  the  bars  in  layers,  consolidating  wiUi  the  pressure 
of  yearly  accretions,  be  carried  off  almost  as  fast  as  the  flood  abates  by 
the  outward  currents  of  the  river  and  ebb-tides,  which  will  increase  in 
volume  and  force  with  the  general  deepening  of  the  channel. 

The  annexed  statement  of  the  numbers  and  aggregate  tonaage  of 
vessels  trmling  to  and  from  Portland  each  year  since  18(>6  will  show  the 
rapid  growth  of  the  commerce  of  this  point,  a  growth  princip^y  due 
to  the  improvement  of  the  river  channel. 

Descriptive  lists  of  the  steam  craft  at  present  running  on  the  several 
lines  centering  at  Portland,  and  of  others  formerly  usetl,  now  out  of 
8erv>c«.  an)  liereto  appended,  ttirnisliiug  a  complete  roll  of  the  st^un 
fleet  of  the  Columbia  and  its  tributaries. 


liNff  Jnr,  I860. 


PorUand  ud  Alukk. 
[TpiK^r  Coluiubiii  AD.I  Suke. 

Upp«  WOUlBHttHl 

Uppw  ColoublA  lujil  SoA*. 
LimprWlIlauiFtteuiUCdaBbta. 

fpperWllUnwtl 


The.      Lover  WlUuuelte   ud 
Colnmbla. 

ns. 

TDK.      LtKnr   WUlBmitts  and 
CDWliU. 


WUlutBlte  and  CowUU. 
WtUunette  and  CohuiU*. 
Astoria  ud  Fott  Canbr,  Watb. 
Lower  Wlllametto  and  CotoniHi . 

rppgr  Colnmbia. 


PorUaod  aad  Lawla  BItf^  WaA. 


Uppsr  ColnmbU. 
CTppn'  Cirinmbia  and  Si 
Do.    _ 

LovcrW 

ls^^ 

Cppor  WUlaaigtM. 

Dd. 
Lower  WlllamettC  and  CoUmbfa. 
The.      Lower   WllUffatte  and 

Colamfalm. 
Lower  WlUamette  andCollunUl. 
Xqk.    WUlametteand  Colnmbia. 
Upper  ColnmbU. 
LaoDoh.    Aatoria  Harbor. 
PorlUnd  Hid  CaKade*. 
Upper  Cohmbka  and  Snake. 
Witlanwtte  and  ColDmbla. 
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Katie  Ladd.... 

EUmLBda 

BrnHolliidax.. 

Chief-  - 


Coluinbi 


JauoWest.- 

Cbu.  W."  Eider '."^^'' 

State  uftjiiiifoniia-- 

Columlita 

D.S.Bakor 


I  Snappton 

I  Cbnhir,  Pa.... 


Q)  ail    S 

13  '  ^  l»i 


I88D     Cluutcr,  Pa  .. 


rurtlanU  and  Cuwiitz  Ktnt. 
Aaloria  Harbor. 
Willametlc  uid  ColambLa. 
Lower  WUlHiiietUiBDdColDBl 


■ttcuidColBBi 


LnwerWiUm 

Lovar  Culnmljia. 
Upper  Colli  mbiB. 
Porllaod  ami  Bau  FrasclHo. 


STKAHBOATS  OUT  OF  8EBTIGE. 


Umaliil!!  

Ua»Mil<H' 

Man.'- Mr.,iily   . 


1850  I  HUiFaDkee.()rug.. 

:  WHm[i.iii™,DS-.! 

■  l'hiIad(.rpliU,Pa..l 


.AaaA 

.___      ...do    

ISM     OrBEon  Citj 


'  Philadetulila. 
Uppar  (^cad 


■  ■indd'lli 
,...du... 

i'-ilrllk" 


IS51  I  Purtland  

LB5I     Canemnli 

■--■     PhiUllelpbia  . 


liinrDTCalambia  and  WlUttMl 


Loal  OD  Ciacndra  Kajiida 
Ciwadra  and  Dullra. 
Pend  d'OreilW  Latv. 

Du. 

]>u. 
Fnim  ColviU*,  Wash.,  a 


luCitj.Oreg.V 


Forrrand  Oi 


I  Kiplodcd  aboTe  Oregon  CItj. 


D  Upper  WiUMetta. 
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DATA  RELATIVE  TO  THE  CLASS   OF  VESSELS   WHICH  CROSS  THE  BAR  AT  THE  MOUTH 

OF  THE  COLUMBIA  RIVER,  OREGON. 

All  foreign  tradinffyessels  are  geiier»llj  of  iron;  American  and  coasting  vessels 
generally  of  wood.  The  usual  draught  ox  the  largest  vessels  is  80  to  21  feet ;  occa- 
sionally a  vessel  crosses  out  drawing  as  much  as  23  feet. 

Average  tonnage  of  American  vessels,  ItSOO :  draught,  21  feet. 
Average  tonnage  of  forei^  vessels,  ^fi^P  i  dransht,  20  feet. 
Average  tonnage  of  coasting  vessels,  800 ;  draught,  16  feet. 


M  U  2. 

IMPROVEMENT  OF  THE  UPPER  WILLAMETTE  RIVER. 

The  impro vemeiit  darin£f  the  year  has  been  confined  to  that  portion  of 
the  river  embraced  between  Portland  and  Ck>rvallis,  a  distance  of  about 
114  miles,  and  has  comprised  the  removal  of  snags,  the  scrapine  of 
bars,  the  building  of  temporary  dams,  and  the  cutting  of  timber  from 
the  banks  which  had  either  fallen  or  was  about  to  fall  into  the  channeL 
The  amount  available  for  the  work  at  the  beginning  of  the  year  was 
$14,401.61. 

The  snag-boat  Gorvallis,  to  which  a  scraper  is  attached,  with  a  small 
crew  of  well-trained  and  experienced  men,  was  at  the  opening  of  the 
year  at  McGloskey's  Chute,  a  short  distance  below  Sidem,  removing 
snags  and  accumulations  of  drift-wood,  and  from  that  time  until  she  was 
withdrawn,  on  the  1st  of  October,  to  go  into  the  Yamhill  Biver,  she  un- 
interruptedly patrolled  the  river,  from  near  Albany  to  the  mouUi  of  &e 
YamhiU,  removing  snags  and  scraping  the  bars,  besides  building  a  short 
extent  of  light  dam- work  at  Beaver  and  Lone  Tree  dams.  It  was  found 
on  trial  that  the  motive  power  which  had  been  put  into  the  boat  was  not 
great  enough  to  euable  her  to  work  with  facility  in  scraping  bars  where 
the  depth  was  slight  and  the  current  swift ;  still,  the  amount  of  work  ac- 
complished was  very  large  and  the  exi)ense  much  reduced.  By  tiie  ex- 
ercise of  good  judgment  in  limiting  the  depths  gained  by  scraping  to 
only  the  absoliite  necessities  of  convenient  navigation  over  the  bars,  the 
river  velocities  and  depths  were  kept  within  proper  bounds,  and  the 
boatij  which  used  the  upper  river  at  lowest  stage  were  able  to  reach  all 
the  imiuts  where  any  fi-eight  was  to  be  obtained.  I  have  the  gratifica- 
tion of  saying  that  no  complaints  have  reached  this  office  from  any 
source  relative  to  the  existence  of  obstructions  of  any  nature  which  were 
not  immediately  acted  upon,  and  that  throughout  the  year  the  river  has 
been  in  a  navigable  condition  equal  to  the  wants  of  the  country  throu^ 
which  it  passes.  For  the  detailed  service  of  the  snag-boat,  the  number 
of  snags  removed,  and  the  length  of  dams  built,  I  respectfully  refer  to 
the  appended  report  of  Assistant  Engineer  B.  A.  Habersham. 

Early  in  September  several  of  the  steamboat  owners  interested  in  the 
na\igation  of  the  Upper  Willamette  Biver  came  to  this  office  and  made 
the  request  that  the  government  continue  the  improvement  commenced 
in  1878  at  Bock  Island  Bapids  (a  few  miles  above  Oregon  Oity),  by  blast- 
ing the  high  points  at  the  upper  end  of  Dove  Bock  down  to  low-watw 
line.  The  old  or  natural  channel  passes  on  the  west  side  of  DoveBock^ 
and  is  somewhat  tortuous.  The  government  channel  is  on  the  east  side, 
is  shorter,  and  has  ample  water.  The  channel  through  the  rapids,  on 
either  side  of  the  rock,  is  practicable  at  low-water,  but  it  was  alleged  by 
the  boat  owners  that  when  the  river  rose  2  to  4  feet  the  water  <<  drew'' 
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over  Dove  Bock,  and  boats  descending  found  it  almost  impossible  to  pass 
on  either  side  without  being  thrown  upon  it.  As  the  redaction  of  this 
rock  bad  been  asked,  on  the  same  grounds,  by  the  principal  pilots  fot 
several  years,  I  felt  that  their  application  should  be  noticed.  The  sab. 
ject  was  brought  to  the  attention  of  the  department  by  letter  of  Septem. 
ber  8,  and  on  the  20th  I  was  authorized  to  make  a  contract  with  Josepli 
Pagnet,  of  East  Portland,  Oreg.,  for  the  removal  of  600  cubic  yards  of 
solid  rock,  at  $7.40  per  cubic  yard.  The  contract  is  dated  September 
25, 1879,  and  will  expire  October  1, 1880.  Mr.  Paquet  was  very  active 
in  making  his  arrangements  for  prosecuting  the  contract  at  once,  bat 
immediately  after  sending  his  plant  to  the  site  of  the  work  the  water 
rose  2^  feet,  and  remained  up  so  long  that  it  was  thought  best  to  defer 
all  operations  until  the  low  stage  of  1880. 

The  vicinity  of  Rock  Island  is  the  most  dangerous  part  of  the  river, 
and  the  channel  should  be  so  improved  that  the  commerce  of  the  river, 
which  is  already  large  and  is  increasing  annually,  should  have  a  safe 
outlet  through  the  rapids  day  and  night.  To  eflfect  this  result  will  re- 
qpire  the  removal  of  600  cubic  yards  of  solid  rock  in  clearing  away  the 
Tualatin  rocks  awash  at  low  stage,  and  in  widening  the  channel  at  B^ 
nanza  Eock. 

I  renew  my  recommendations  of  last  year  for  the  building  of  a  snag- 
boat  for  use  between  Corvallis  and  Eugene  City,  and  for  a  complete  sur- 
vey of  the  river  from  Corvallis  to  Portland.  The  amount  reqaijred  for 
the  running  expenses  of  the  snag-boat  during  the  year  is  $7,000,  to  which 
I  will  add  $5,000  for  building  2,000  feet  of  inexpensive  dams. 

The  appropriatioiiH  made  for  this  improvement  from  March  3,  1871,  to 

March  3,  1879,  inclusive,  aggregate $103,500  00 

Appropriated  by  act  of  June  14, 1»80 ,       18,000  00 

Making  a  total  of. 115^500  00 

Of  this  amount  there  has  been  expended  to  date 97,126  84 

Balance 18,373  16 

It  is  expected  that  this  balance  will  be  applied  in  removing  snags, 
scraping  bars,  and  building  small  dams  at  points  between  Portktnd  and 
Corvallis  where  navigation  shall  become  obstructed^and  in  improving 
the  channel  through  Rock  Island  Eapids  by  r^ucing  Dove  and  Bonanza 
rocks. 

The  amount  which  can  be  profitably  expended  during  the  fiscal  3'ear 
ending  June  30,  1882,  is  tabulated  as  follows : 

Construction  of  a  new  snag-boat $14,000 

Survey  of  Willamette  River  from  Corvallis  to  Portland 12, 000 

2,000  feet  of  temporary  dams,  at  ^2.50  per  foot 5,000 

Annual  expenses  for  2  snag-boats 15, 000 

Improving  Rock  Island  Rapids 7, 000 

53,000 

Tliis  river  is  in  the  collection  district  of  Willamette.  Portland,  Oreg.,  is  the  nearest 
port  of  entry,  and  the  nearest  works  of  defense  are  at  the  mouth  of  the  Columbia  River. 
There  are  no  lights  on  the  river,  and  no  buoys  above  those  at  Swan  Island,  near  Port- 
land, arc  maintained  at  the  expense  of  the  general  government. 

The  amount  of  revenue  collected  at  the  port  of  Portland,  Oreg.,  dniing  the  eleven 
months  ending  May  31,  1^80.  is  $97,441.82. 

The  comnierce  of  the  river  is  carried  principally  in  boats  belonging  to 
the  two  transportation  companies,  called  respectively  the  Oregon  RaO- 
way  and  Navigation  Company,  snccessor  to  the  Oregon  Steam  Naviga- 
tion Company,  and  the  Oregonian  Railway  (limited).  The  latter  is  a 
new  corporation,  which  has  lately  purchased  the  Dayton,  Sheridan  and 
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Grande  lionde  Narrow- Gauge  Bailroad,  which  is  being  extended  up  the 
valley  on  the  west  side,  and  which  may  eventually  pass  the  Cascade 
Eauge  at  one  of  the  southerly  practicable  passes.  The  Oregonian  Eail- 
way  Company  (limited)  has  two  boats  which  connect  Dayton,  on  the 
Yamhill,  with  Portland. 

The  Oregon  Central  Eailroad,  on  the  west  side,  has  been  extended 
during  the  year  to  Corvallis,  and  the  Oregon  and  California  Eailroad^ 
on  the  east  side,  is  now  adding  to  its  road  two  short  feeders,  which  run 
into  rich  valleys  on  the  west  side  of  the  Cascade  Eange,  in  the  vicinity 
of  Salem.  These  railroad  extensions  vastly  increase  the  facilities  for 
bringing  the  products  of  the  valley  to  a  ready  market,  but  in  no  wise 
diminish  the  importance  of  the  river,  for  it  is  found  by  experience  in 
other  localities  that  navigable  rivers  will  always  be  used  for  transport- 
ing a  large  proportion  of  the  commerce  of  their  valleys,  no  matter  what 
may  be  the  extent  and  capacity  of  the  railroads  on  the  banks. 

The  navigation  which  is  benefited  by  the  improvements  carried  on 
annually  extends  from  Portland,  Oreg.,  to  the  head  of  na\igation  of  the 
Willamette,  at  Eugene  City,  a  distance  of  172  miles. 

It  is  a  valley  of  exceeding  richness  and  fertility,  and  has  a  thriving 
and  industrieus  population,  which  is  increasing  in  numbers  and  wealth 
all  the  time.  The  encouragement  given  to  emigration  to  the  State  by 
the  introduction  of  eastern  capital  in  building  and  extending  railroads, 
and  increasing  the  number  and  tonnage  of  steam  propellers  and  sailing 
vessels  plying  between  the  mouth  of  the  Columbia  and  foreign  and  do- 
mestic ports,  is  having  a  direct  influence  in  enhancing  the  values  of  all 
kinds  of  property',  and  will  contribute  most  materially'  in  increasing  the 
agricultural  interests  which  center  along  the  main  arteries  of  commerce. 

The  amount  of  produce  and  freight  of  every  class  passing  through  the> 
Willamette  locks,  at  Oregon  City  (owned  by  the  Oregon  Eailway  and 
Navigation  Company),  has  not  materially  changed  during  the  year. 

Abstracts  of  proposals  and  contract,  a  statement  of  funds,  and  a  chart 
showing  the  water  levels  throughout  the  year,  are  transmitted  herewith. 

Money  statement. 

July  1,  1^79,  amount  available , $14,401  51 

Amouut  appropriated  bv  act  approved  June  14,  1880 12, 000  00 

$26, 401  51 

July  1,  1880,  amount  expended  during  fiscal  year 8, 028  35 

July  1,  1880,  amount  available 18,373  16 

Amount  (estimated)  required  for  completion  of  existing  project 51, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.    53, 000  00 


Abstract  of  proposals  for  the  removal  of  rock  from  the  channel  of  the  Upper  WillametU 
River  J  at  Rock  Island  Rapids  j  opened  by  Maj.  G.  L.  Gillespie^  Corps  of  Engineerif  5q>- 
tember  8,  1879. 


No. 


Name  aud  retiideuce  of  bidder. 


500  cubic  yards 
of  rock,  more 
or  leas. 


Joaeph  PiMiaet,  EbaI  Portland,  Oreg. 


Bemarks. 


Per  cubie  ymrd. 

f7  40     Contract  awarded. 
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Abstract  of  c&ntractfor  the  improvement  of  the  Upper  Willamette  Siverj  in  force  during  (he 

fiscal  ye-ar  ending  June  30,  1880. 


Na 


Name  and  residence  of 
contractor. 


Date  of  con- 
tract. 


Joseph     Paaaet,    East    Sept.  25, 1879 
Portland,  Oreg.  ; 


Subject  of  contract    ^^^ 


Rock  excavation 1 


17  40     Contraot  expirM  Octo- 
ber 1,1880. 


repout  of  mr.  robert  habersham,  assistant  knginbbr. 

United  States  Engineer  Office, 

Portlandy  Oreg.,  June  30,  1880. 

Colonel  :  I  Lave  the  honor  to  submit  the  following  report  of  operations  on  the 
Upper  Willamette  during  the  fiscal  year  1879-'80 : 

SNAG-BOAT. 

Jnly  1,  found  the  snag-boat  at  work  at  McCloskey's  Chute.  From  the  Ist  to  the  18th 
was  spent  between  McCloskey's  and  Coffee  Slouch,  10  miles  below,  removing  sna^^  and 
accumulations  of  drift  wood.  On  the  18th,  raking  on  McCloskey's  Bar,  to  straighten 
the  channel  at  the  foot  of  the  rapid,  was  resumed ;  but  the  boat  being  deficient  in 
baokine  power,  little  impreHsion  was  made  on  the  cement  gravel  composinff  the  bot- 
tom. On  the  23d  raking  was  begun  on  Buena  Vista  Bar,  where  three  days^work  in- 
creased the  depth  sufiiciently  to  enable  the  steamboat  Bonanza  to  haul  over  the  bar 
with  her  capstan,  and  was  continued  until  the  6th  of  August,  obtaining  30  inches 
depth.  More  than  this,  in  the  condition  of  the  river  at  that  time,  would  have  lowered 
the  water  on  Luckiamute  Bar,  1  mile  above,  where  there  was  no  depth  to  spare.  Ae- 
cordingly  the  boat  was  moved  to  the  bar  at  the  foot  of  Gervais  Prairie,  15  miles  below 
Salem,  where,  after  six  days'  raking,  the  depth  was  found  to  bo  30  inches  in  the  steam- 
boat channel. 

The  remainder  of  the  month  was  spent  in  removing  drift  from  Carey's  Bend  and 
Fairbanks'  Landing,  and  in  raking  on  Beaver  Bar,  with  good  results. 

During  September  all  obstructions  were  removed  from  the  channel  near  Salem  at 
Beaver  Bar,  McCloskey's  Chute,  Lone  Tree  Bar,  Ash  Island,  mouth  of  Yamhill  River, 
and  in  the  Yamhill ;  and  at  Beaver  and  Lone  Tree  Bars  short  temporary  dams  were  bnilt^ 
by  placing  trees  along  the  upper  side  of  the  bars  to  increase  the  slnice,  and  hreaches 
in  that  portion  of  the  Lone  Tree  dam,  which  was  built  in  1875,  repaired  in  the  same 
manner.    This  work  was  performed  by  the  crew  of  the  snag-boat. 

From  the  1st  to  the  12th  of  October  was  spent  in  removing  drift  from  the  Yamhill 
below  Dayton,  6  miles  above  the  mouth  and  46^  miles  from  Portland.  As  there  are 
three  lines  of  Hteamers  making  daily  trips  between  these  points  throughout  the  year, 
the  maintenance  of  a  clear  channelin  the  Yamhill  below  Dayton  is  as  necessary  as  in 
the  Willamette  below  Salem.  There  being  no  further  work  required  on  the  upper 
river,  on  the  13tli  the  boat  was  ordered  to  Portland,  and  thence  to  the  Lower  WULun- 
ette,  where  a  week  w^as  spent  removing  a  number  of  large  snags  from  the  vicinity  of 
Swan  Island  and  the  mouth  of  the  Willamette,  after  which  she  was  laid  ap  for  the 
winter. 

The  last  summer's  work  having  shown  the  snag-boat  to  be  deficient  in  motive  power, 
and  defective  as  to  the  the  shape  of  her  hull,  the  square  stem  preventing  her  £rom 
backing  readily  when  dragging  the  rake,  and  indeed  at  all  times,  during  the  last 
spring  she  was  thoroughly  overhauled,  the  hull  altered  by  raising  the  after  rake,  and 
recaiuked;  the  old  cylinders,  8  by  36  inches,  taken  out  and  replaced  by  others  10  hy 
36 ;  hoisting  tackle  repaired ;  all  wood  work  repainted ;  and  the  boiler  and  steam  dome 
covered  with  asbestos  ])laster.  The  repairs  and  alterations  cost  $1,906.  The  host 
has  gained  by  them  40  ]ht  cent,  in  8peed,  and  100  per  cent.,  more  or  less,  in  hacking 
power,  and  in  addition  the  asbcHtoH  covering,  by  keeping  the  steam  hot,  saves  foeT 
No  work  has  been  done  so  far  this  summer,  owing  to  the  high  stage  of  water.  The 
work  performed  by  the  snag-boat  during  the  fiscal  year  is  as  follows : 

Number  of  snags  removed 506 

Number  of  trees  cut  from  banks 158 

Number  of  linc^ar  feet  of  tem]»orary  dams  built 700 

Number  of  days  spent  removing  snags,  &c 57 

Number  of  days  spent  raking  bars 23 

Number  of  days,  10  hours  each,  worked 98 

Number  of  days  lost  in  repairs,  cleaning,  &c 8 

Number  of  hours  moving  position 86^ 

Number  of  miles  traveled 267 
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lu  February,  in  compliance  with  tlie  request  of  parties  interested,  the  master  and 
a  portion  of  the  crew  of  the  snag-boat  wore  sent  to  cut  away  a  number  of  large  trees 
which  had  been  prostrated  by  the  gale  of  January  9,  mention  of  which  has  been  made  in 
my  report  on  the  Lower  Willamette  and  Columbia.  The  snag-boat  being  out  of  repair 
at  the  time,  the  steamboat  A.  A.  McCully,  provided  with  a  powerful  capstan,  worked 
by  steam,  was  hired  for  the  work,  which  consumed  five  days.  Three  large  snags  were 
remov<MltVom  the  channel,  and  one  hundred  and  forty-four  trees,  which  were  hanging 
over  the  banks,  were  cut  away,  principally  at  Gervais  Slough,  Lone  Tree  Bar,  and 
Centennial  Chute.  Several  of  the  trees  were  from  5  to  6  feet  in  diameter.  These, 
having  been  bored  two-thirds  through  with  a  U  inch  auger,  were  charged  with  one 
pound  of  No.  one  giant  jwwder,  lightly  tamped  with  earth.  They  were  cut  in  two 
by  the  explosion,  a  work  which  would  have  taken  half  a  day  if  performed  with  the 


ax  or  saw 


STAGK    OF    WATER. 


The  following  are  the  turning  points  in  the  profile  of  water  curves,  herewith  sub- 
mitted, at  Albany,  this  station  being  selected  as  representing,  from  its  proximity  to 
the  head  of  low-water  navigation,  the  ruling  navigable  depths  at  ditterent  seasons 
better  than  Salem: 


July  1 2.4 

Au^rust  20 0.3 

Au-^ust  M l.U 

September  27 0.2 

Sei.tember  :J0 2.4 

October  (J 1.0 

October  17 2.5 


January  21 8.4 

January  26 12.5 

February  11 3.5 

February  16 12.8 

February  22 5.6 

March22 3.0 

April  11 10.0 

April27 6.1 

Mnv3 10.0 

Mav  \S 6.0 

May22 9.8 

June  1  to  30,  from 6.5  to  10.0 


November  6 1.0 

Novemb*-r  l.^ 10.3 

Novelll^^^  ::(» 3.0 

December  7 23.4 

December26 4.3 

January  4 23.0 

The  height  during  May  and  June  is  due  to  melted  snow.  The  profile  between  these 
points  is  nearly  uniform. 

Notwithstanding  the  low  stage  of  water  which  prevailed  until  late  in  the  fall  of 
1879,  the  condition  of  the  bars  was  so  improved  by  the  dams  previously  built,  by  the 
removal  of  drift  accumulations  during  six  years  past,  and  by  the  recent  use  of  the 
scraper,  that  light-draught  boats  could  at  all  times  ascend  to  Corvallis  without  ma- 
terial delay,  altho'ugh  during  portions  of  September  and  October  navigation  was 
suspended  for  want  of  freight. 


IMPKOVEMENTS. 

In  September,  1»79,  a  contract  was  let  to  Joseph  Pa<inet,  of  Ejwt  Portland,  for  the 
removal  of  500  cubic  yards,  more  or  less,  of  rock  from  Dove's  and  Bonanza  Rocks,  17 
miles  above  Portland,  at  ^7.40  per  cubic  yard.  Dove's  Rock  was  surveyed,  and  the 
plant  brought  to  the  spot,  ready  for  work  by  the  end  of  the  month,  when  a  rise  of  2.4 
feet  occurred,  preventing  work  for  the  time  ;  and  as  such  interruptions  were  likely  to 
occur  from  that  time  on  through  the  winter,  it  wa«  decided  to  suspend  operations  for 
the  season. 

LEVELS. 

In  July  the  relative  elevation  of  the  surface  of  water  at  important  points  be- 
tween Portland  and  Eugene  City,  the  head  of  navigation,  was  ascertained  by  leveling 
from  bench  marks  on  the  line  of  the  Oregon  and  Ciuifornia  Railroad,  kindly  furnished 
by  Mr.  Kochler,  the  vice-president  of  the  company.  These  levels  gave  the  following 
])rofile  : 


Statiou. 


Distance 

from 
Portland. 


MOes. 

Eu<;eneCit.v 172 

Harrisburjr  149 

Albany...: 103 

Salem 70 

Oregon  City,  above  tin-  !. ills 1'2 

Oregon  City,  below  the  falls I  12 

Portland  .'. 


Low-water. 


428. 031 
319. 003 
199.128 
140.382 
77.270 

33.oeo 

28.595 


Higb- 

waiier. 

1861-62. 


445.531 

335.540 

234.945 

181.  300 

96.160 

83  505 

53.445 
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Tho  base  of  IcvelH  was  assumed,  and  has  been  since  found  to  be  about  S3  feet  too 
high.  Tho  actual  height  of  low-water  mark  at  Portland  doee  not  probably  exceed  6 
feet. 

WORK  FOR  THE  PRESENT  SUMMER. 

Besides  the  ordinary  service  of  the  snag-boat,  repairs  will  have  to  be  made  to  the 
dams  at  Lou^  Crossiug,  Upper  l^^ckels,  and  Half  Moon  bars,  and  probably  at  other 
points  not  discoverable  until  low-wat-er.  An  examination  of  the  middle  and  eait 
channels  leading  out  from  the  Willamette  at  the  head  of  Centennial  Chate,  made  in 
February  last,  shows  that  they  abstract  considerable  volumes  of  water  from  the  chat^ 
which  has  for  four  years  been  used  to  the  exclusion  of  the  others,  at  low-water,  and 
should  by  all  means  be  kept  open.  This  cau  best  be  done  by  cloainff  the  two  minor 
channels  by  fascines  and  gravel  dams,  carried  up  to  low-water  mark,  leaving  than 
oi^en  at  higher  stages  of  water. 

This  work,  as  well  as  the  repairs  to  existing  dams  above  referred  to,  cau  be  done  by 
the  crew  of  the  snag-boat,  hiring  additional  men  for  a  few  days.  The  coat,  iu  exoeH 
of  the  expenses  of  th?  boat  and  crow  for  the  time  thus  8i)ent,  should  not  exceed  $1,000. 

Respectfully  submitted. 

RoBT.  A.  Habersham, 

Col.  G.  L.  Gillespie,  Assistant  Engim€fr, 

Majory  United  States  Engineers, 


CONDENSED  HISTORY   OF  THE  IMPROVEMENT  OF  THE   UPPER   WILLA- 
METTE RIVER. 

The  Willamette  Eiver  rises  in  the  Cascade  Eange.  about  150  miles 
south  of  its  entrance  into  the  Columbia.  It  is  navigable  during  winter 
and  spring,  for  boats  drawing  3  feet,  to  Eugene  City,  184  milos  from  its 
mouth,  and,  since  its  improvement,  during  summer  and  fall,  for  boats  of 
lighter  draft,  to  Corvallis,  127  miles. 

A  description  of  the  physical  features  of  the  river  will  be  found  in 
the  report  of  the  Chief  of  Engineers  for  the  year  1876. 

A  history  of  the  steam  na\igation  of  the  upper  river  up  to  the  pres- 
ent date  will  be  interesting.  It  was  begun  in  1851  by  the  Hoosier,  a 
small  steamboat  of  25  tons  burden,  running  between  Oregon  City  and 
Dayton,  on  the  Yamhill ;  followed  during  the  winter  of  1851-'52  by  the 
Washington,  which  wa«  taken  up  over  the  falls  at  Oregon  City,  and  the 
Multnomah  and  Conemah,  running  to  Coivallis,  the  Oregon  and  Shoal- 
water,  built  in  1852,  the  Portland  and  Willamette,  built  in  1853,  the 
Gazelle,  in  1854:.  These  were  all  side- wheel  boats  of  small  size,  except 
the  Gazelle,  a  large  and  beautiful  boat,  which  within  three  weeks  after 
her  trial  trip  exploded,  killing  twent^'-tliree  x)erson8  and  wounding 
many  more.    All  boats  in  use  at  present  are  of  the  -stem-wheel  model 

The  first  stern-wheel  boat  used  above  Oregon  City  was  the  Enterprise, 
built  in  1855,  which  ran  to  Eugene  City  during  high-water.  In  1856  the 
Surprise,  another  stem-wheeler,  was  built,  followed  at  a  later  date  l^ 
the  Success,  and  others.  All  of  the  above  boats  were  built  and  oper 
ated  by  individuals,  and  ran  principally  to  points  below  OorvalliSi  ex- 
cept during  high  stages.  It  was  not  until  18G2  that  the  navigation  of 
the  Ui)per  Willamette  was  undertaken  by  an  organized  company.  From 
1862  to  1872  the  greater  portion  of  the  carrying  trade  was  in  the  hands 
of  the  Peo])le\s  Transportation  Company,  running  thirteen  steamboats, 
with  an  aggregate  tonnage  of  3,727.  In  1872  this  company  sold  out  to 
the  Willamette  Transportation  Company.  Since  this  time  nine  new 
boats,  in  all  4,705  tons,  have  be^Mi  added  to  the  fleet,  which  has  twice 
since  changed  owners,  i)assing,  in  1876,  into  the  hands  of  the  Willamette 
Transportation  and  Ijocks  Company,  and  in  1879  to  the  Oregon  Bailway 
and  Navigation  Company,  the  present  owners  of  all  the  Upi>er  Willa- 
mette steamboats,  except  four,  viz,  the  Ohio  and  City  of  Salem,  built  by 
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U.  B.  Scott  &  Co.,  and  now  owned  by  the  Oregoniau  Railway  Com- 
pany, limited ;  the  A.  A.  McCully,  built  by  Capt.  J.  D.  Miller,  and 
now  belonging  to  Z.  J.  Hatch;  and  the  City  of  Quincy,  built  and  owned 
by  Buchanan  Brothers. 

The  most  important  aid  to  the  navigation  of  the  Willamette,  as  connect- 
ing the  upper  river  with  the  lower  and  with  the  Columbia,  is  the  canal  and 
locks  at  Oregon  City,  built  by  the  Willamette  Transportation  and  Locks 
Company,  and  opened  to  trafldc  January  1, 1873.  There  are  four  lifts  and 
a  guard  lock,  with  an  aggregate  height  of  39.75  feet  in  a  length  of  3,100  feet' 
The  locks  are  210  feet  long  by  40  feet  wide,  with  a  depth  on  the  miter  sill 
at  low-water  of  3  feet.  The  works  cost  $600,000,  and  now  belong  to  the 
Oregon  Eailway  and  Navigation  Company',  who  charge  25  cents  per  ton 
for  boats,  and  from  5  to  10  cents  per  passenger. 

Before  entering  on  the  history  of  the  works  of  improvement  it  will  be 
well  to  describe  the  several  localities  where  they  have  been  conducted, 
in  view  of  the  changes  which  have  occurred  since  the  improvements 
were  commenced. 

The  improvements  made  consist  in  general  of  removal  of  drift,  blast- 
ing off  ledges  of  rock,  building  of  dams,  and  scraping  on  the  gravel 
bars. 

Besides  the  removal  of  snags,  which  has  been  canied  on  as  high  as 
Harrisburg,  149  miles  from  Portland,  work  on  the  bars  has  been  confined 
to  the  section  below  Corvallis,  the  head  of  low-water  navigation,  115 
miles  from  I*ortland. 

The  distances  of  the  several  bars  and  of  the  principal  shipping  points 
of  the  Upper  Willamette  from  Portland,  the  iocus  of  the  steamboat 
lines  of  the  Columbia  and  its  tributaries,  are  given  in  tabular  form  at 
the  end  of  this  report.  Proceeding  up  stream  the  first  difficulty  in  the 
way  of  navigation  appears  at 

ROCK  ISLAND. 

The  channel  here  is  sinuous,  winding  through  deep  crevices  in  the 
basaltic  rock  composing  the  bed  of  the  river.  The  improvements  made 
here  have  consisted  in  blasting  off  portions  of  Dove  and  Bonanza  Rocks, 
the  two  worst  points.  Additional  work  here  is  under  contract,  to  be 
done  (luring  the  present  year. 

POLALLEY  BAR 

is  the  next  obstruction.  The  stream  is  divided  by  two  islands  into 
three  channels,  that  in  the  center  being  the  principal,  that  along  the 
left  shore  unimportant,  and  the  third,  along  the  right  bank,  carr^^ng 
about  one-fourth  of  the  river's  volume.  This  last  was  closed,  and  on 
the  side  opposite  a  dam  was  built  from  the  foot  of  Dove's  Island,  ex- 
tending beyond  the  crest  of  the  bar.  Before  this  dam  was  completed 
to  the  desired  length,  1877,  a  i)ortion  of  the  crew  of  the  pile-driver 
struck  work,  and  no  more  piles  could  be  driven.  There  was  no  time  to 
lose,  and  the  remainder  of  the  dam,  70  feet  in  length,  was  built  entirely 
of  wheat-sacks,  procured  from  a  storehouse  near  by,  filled  with  gravel 
from  the  bed  of  the  river.  It  resisted  the  current  during  the  rest  of  the 
season,  producing  the  desired  depth.  Sinc«  then  this  bar  has  given  no 
trouble. 

YAMHILL  BAR 

is  just  below  the  mouth  of  the  river  of  the  same  name,  the  second  in  im- 
portance of  the  tributaries  of  the  Willamette.    A  dam  was  built  here  in 
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1873,  reducing  the  excessive  width  of  the  river,  and  resulting  in  good 
navigable  dei)tli,  which  is  maintained  to  the  present  time. 

UNION  BAR. 

Here  there  are  two  channels,  that  on  the  right  called  Cofltee  Slough; 
the  left,  formerly  the  principal,  obstructed  by  a  bar  due  to  tbelossof 
water  through  the  other.  This  channel  is  very  crooked.  A  dam,  built 
here  in  1873  and  lengthened  in  1877,  caused  an  increase  of  flow  throu^ 
Coffee  Slough,  deepening  and  straightening  that  channel,  whicb,  baxing 
been  kept  clear  of  drift  for  the  last  three  years,  is  now  free  from  o^ 
stnictions,  and  is  used  to  the  exclusion  of  the  other,  avoiding  two  bad 
bends,  viz.  Union  Bar  and  Bennet's  Dread,  the  latter  situated  in  the 
left  channel  near  \t^  lower  end. 

beavp:k  bar 

is  a  uniform  shoal,  caused  by  too  groat  width  of  water-way.  It  was  cou- 
tractetl  in  1873  by  a  wing-dam,  extending  from  the  right  bank,  270  feet 
long.  The  benefit  arising  from  the  dam  lasted  until  1873,  wfaeu  gi*adiud 
shoaling  made  scraping  necessjiry. 

LONE-TUKK  BAR 

is  similar  in  genertal  character  to  the  bar  at  Buena  Vista,  which  will  be 
described  in  detail  farther  on,  and  was  treated  in  the  same  manner  with 
equally  unsatisfa(*.tory  results,  so  far  as  pennanent  benefit  is  concerDeJ. 
Scraping  seems  to  be  the  only  improvement  which  can  be  made  at 
moderate  cost  on  these  two  bars,  the  worst  on  the  river. 

m'closkky's  chute. 

Here  the  river  at  low-water  was  divided  by  a  gravel  island^  the  chan- 
nel on  the  left  having  been  the  one  used  previous  to  1877,  when,  the 
volume  inclining  to  leave  this  channel  and  flow  along  the  right  shore,  it 
was  closed  at  its  head  by  a  dam,  in  which  a  low  place  was  left  to  act  as 
a  wjiste- weir  until  the  new  channel  should  have  cut  out  sufficiently  to 
carry  the  entire  low-water  volume.  Since  building  the  dam  tUe  depth 
through  the  new  channel  has  been  ample ;  but  the  sluice,  encounteriDg 
at  its  foot  a  layer  of  concreted  gravel  too  hai*d  to  be  easily  eroded,  pro- 
duces a  crooked  and  shifting  boat-channel,  which,  however,  may  be 
straightened  by  raking  the  hard-pan  after  it  shall  have  been  broken  up 
by  blasting.    This  will  be  tried  the  present  year. 

EOLA  BAR. 

The  river  here  is  901)  feet  wide,  a  width  suflicieut  to  cause  a  shoal 
even  without  the  disturbance  of  the  current  produced  by  the  entrance, 
at  a  right  angle,  of  the  liickretill,  a  streiim  which  at  high  stages  carries 
a  large  volume  of  water.  A  dam,  built  from  the  point  of  the  gravel  spit, 
near  the  left  shore  towards  tln^  crest  of  the  bar,  gave  tlie  desired  depth. 

ROCKY  RAPID 

is  due  to  a  ledge  of  rock  cropping  out  from  the  right  bank  near  low- 
water  mark,  extending  half  way  across  the  river  under  water,  with 
a  number  of  bowlders  scattered  over  its  surface  in  the  boat  channd. 
These  were  broken  up  by  blasting,  and  their  fragments  used  to  bnild  a 
rough  training  wall  near  the  right  bank,  since  which  there  has  been  no 
trouble. 
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HUMPHEEYS'  EAPID. 

Here  there  are  two  channels.  That  on  the  east  is  practically  closed 
at  its  head  by  a  gravel-bar  ,•  the  other  is  obstructed  by  a  dangerous 
ledge  of  rock  near  its  lower  end.  In  the  year  1873  a  dam,  300  feet  long,, 
was  built  from  the  head  of  the  island  which  separates  the  two  channels^ 
extending  up  stream  into  the  west  channel,  in  the  expectation  of  collect- 
ing the  greater  portion  of  the  volume  of  the  river  into  the  east  channel, 
without,  however,  producing  the  desired  result.  Accordingly,  in  1876, 
the  west  portions  of  the  ledge  at  the  foot  of  the  west  channel  were  re- 
moved by  blasting,  greatly  improving  the  passage.  More  work  is  still 
needed  here. 

LONG  CROSSING  BAR. 

This  bar  is  due  to  the  excessive  width  of  the  river,  which  here  is  700 
feet.  The  boat  channel  lay  close  under  the  left  bank,  very  narrow  and 
crooked.  Across  this  a  dam  was  built,  the  eifect  of  which  was  to  force 
the  current  into  the  middle  of  the  river,  and  scour  out  a  good  channel. 

BUENA  VISTA  BAR. 

The  river  is  here  800  feet  wide.  About  a  mile  above  the  bar  a  gravel 
spit  makes  out  from  the  east  shore,  dividing  the  stream  into  two  chan- 
nels of  about  equal  width ;  one,  that  on  the  east,  practically  closed  at 
its  head  during  low-water;  the  other,  dee;)  and  rapid,  flows  along  the 
base  of  a  clitt*  of  hard  shale  150  feet  hign,  until  it  reaches  the  foot  of 
the  8i)it,  where  it  turns  sharply  to  the  right,  and,  spreading  out  in  the 
shape  of  a  fan,  flows  into  the  east  channel,  dropping  2  feet  in  a  distance 
of  300.  This  is  the  bar.  The  plan  adopted  for  its  improvement  was  to 
run  a  dam  from  the  end  of  the  spit  towards  the  west  shore,  making  a 
sharp  angle  with  the  current  to  sluice  out  the  gravel  along  the  foot  of 
the  cliflf.  It  was  eminently  successful,  making  a  good  channel  within  a 
few  days  after  completion ;  but  the  benefit  was  only  temporary,  a  bar 
similar  to  the  first  forming  500  feet  below  before  the  succeeding  low- 
water  stage.  The  dam  was  extendetl  to  the  new  bar,  only  to  drive  it 
several  hundred  feet  below.  Deep  water  being  still  distant  nearly  1,000 
feet  below,  and  Luckiamute  Bar,  l^  miles  above,  having  already  suffered 
from  the  increase  of  water-way  over  Buena  Vista  Bar,  it  was  decided 
to  dei)end  on  scraping  at  the  latter,  removing  only  so  much  of  the  crest 
of  the  bar  as  might  be  necessarj^  to  give  passage  to  steamboats.  Thi». 
l^lan  was  carried  out  in  the  summer  of  1879,  with  satisfactory  results. 

THE  UPPER  AND  LOWER  FICKELS  BARS 

resemble  the  bar  at  Long  Crossing  so  closely  as  not  to  require  a  special 
description,  and  were  improved  in  the  same  manner,  with  equally  good 
results.  Black  Dog  Slough  is  an  arm  of  the  river  150  feet  wide,  making 
out  from  the  main  stream  above  Lower  Fickels  Bar,  abstracting  a  large 
volume  of  water.     It  was  closed  by  a  dam  across  its  head. 

PINE   TREE  BAR. 

The  river  at  this  point  is  480  feet  wide  at  low-water.  The  right  bank 
is  15  feet  high,  formed  of  sandy  soil  overlying  gravel  3  feet  thick,  under 
which  there  is  hard-pan.  The  left  shore  is  a  gravel  flat,  sloping  back 
at  a  low  angle  for  200  feet.  The  rapid  is  one-half  a  mile  long,  the  shoal 
water  occurring  at  its  head.    Dams  were  built  opposite  the  crest  of  the 
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bar  ou  each  side,  converging  toward  the  middle  of  the  river,  daidnf 
out  a  good  channel. 

BOWERS'  BAR. 

The  trouble  here  is  due  to  cement  gravel  extending  across  the  river, 
3  feet  below  low- water.  The  dam  built  in  1872  failed  to  cat  oat  thehaid- 
pan,  but  contracted  the  water-way  so  much  as  to  cut  throagh  the  spit  of 
loose  gravel  300  feet  above,  diverting  a  large  volume  of  water  from  the 
boat  channel.  The  gap  was  closed  only  to  break  oat  again  ;  finally  a 
new  dam  was  built  above  the  old  one,  and  the  latter  torn  oat,  siiioe 
which  there  has  been  no  trouble,  except  that  the  boat  path  is  crooked. 

HALF-MOON  BEND. 

Here  there  are  two  bars,  distant  apart  one-third  of  a  mile.  At  tke 
lower  bar  the  channel  was  very  crooked,  forming  an  S  close  under  the  left 
bank.  A  dam  was  built  from  the  lerb  shore  500  feet  above  the  bend, 
sending  the  current  across  a  gravel  spit  which  made  out  from  the  right 
shore,  cutting  a  straight  channel  with  good  depth. 

At  the  upper  bar  the  left  bank  is  15  feet  high,  composed  of  loose  sand 
and  gravel.  A  gravel  spit  forms  the  right  shore  at  low- water.  Dams 
were  built  from  each  shore,  converging,  deflecting  the  current  ftt>m  its 
path  along  the  left  bank  which  was  rapidly  caving,  filling  the  channel 
below  towards  the  center  of  the  stream,  where  it  cut  out  a  new  channd 
of  sufficient  depth. 

STEWAET'S  BAR, 

three  miles  below  Corvallis,  is  the  last  obstruction  on  the  low-watar 
section.  It  is  of  recent  appearance,  and  is  probably  due  in  great  meas- 
ure to  tlie  lowering  of  the  bottom  of  the  channel  on  Half-Moon  Uppv 
Bar,  1  mile  below,  since  the  dams  were  built  there.  The  watrar  b^g 
shoal  for  a  long  distance  below  the  bar,  there  is  no  room  for  slnicing, 
and  the  requir^  depth  will  have  to  be  obtained  by  scraping  fix>m  the 
axis  of  the  desired  channel  towanls  the  shores. 

The  improvement  of  the  Upi>er  Willamette  was  inaugurated  in  187®, 
by  surveys  of  Ohitwood's,  Matheney's,  Lone  Tree,  Beaver,  and  Bowers' 
barSj  and  Humphreys'  Rapid,  made  by  Lieut,  W.  H.  Heaer,  Gorm  of 
Engineers,  under  the  direction  of  Maj.  E.  S.  Williamson,  Corps  of  Engi- 
neers, who  recommended  scraping  and  the  construction  of  a  snag-boat 
and  wing-dams  for  the  ensuing  year. 

The  fii^st  special  appropriation  for  the  Upper  Willamette  was  made  in 
1871.    Maj.  H.  M.  Kobert,  Corps  of  Engineers,  relieved  Miy.  B.  S.  Wfl- 

liamson  from  the  charge  of  the  improvement  April  11, 1871. 

1871-72. 
(Officer  in  charge,  Mty.  H.  M.  Robert,  Corps  of  Engineers.) 

Siiin  ajipropriated  by  act  of  March  3,  1871 $16,000  00 

The  operations  during  this  fiscal  year  were  as  foUows :  A  scraper  of 
the  pattern  known  as  Long's  was  made,  and  used  on  Matheney's  and 
Tamhill  bars  with  good  results,  the  former  ha\ing  since  given  no  tronUe, 
and  the  latter  being  greatly  improved.  A  snag-boat,  witix  hoisting  appa- 
ratus worked  by  a  hand  capstan,  was  built  at  a  cost  of  $4,857.66,  and 
operated  from  the  6th  to  the  28th  of  November,  1871,  when  it  was  forced 
off  by  a  rise  in  the  riv^er,  having  removed  39  snags  aggregating  146  tons 
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weight,  including  all  the  most  dangerous  snags  between  Portland  and 
Eola. 

Ou  May  1,  1872,  a  contract  was  made  with  Joseph  Paquet  for  build- 
ing 2,100  linear  feet,  more  or  less,  of  wing-dams,  for  $2.50  per  foot.  The 
sum  expended  during  the  fiscal  year  was  $7,746.39. 

1872-73. 

(Officer  in  charge,  Maj.  H.  M.  Robert,  Corps  of  Engineers.) 

Snm  available,  being  the  unexpended  balance  of  last  year's  appropriation . .  $8,253  61 

In  the  fall  of  1872  the  scraper  was  used  to  advantage  on  Gibson's 
Bar,  attached  to  the  snag  boat,  which  was  floated  down  over  the  bar 
and  drawn  up  again  with  the  capstan.  Under  the  contract  made  the 
previous  year  dams  were  built  at— 

Feel 

Bowers'  Bar 359 

Humphreys'  Rapid 308 

Lone  Tree  Bar 358 

Beaver  Bar 270 

Union  Bar 275 

Yambill  Bar 430 

Total 2,000 

Two  hundred  and  twenty-two  large  snags  were  removed  by  the  snag- 
boat,  principally  from  Eola  Slough.  Matheney's  Bar,  Biterman's  Bend, 
Gervais  Slough.  Gibson's  Bar,  Fairfield,  Big  Slough.  Carey's  Bend,  and 
Ash  Island.  The  oMcer  in  charge  recommended  for  tne  snag-boat  a  smaU 
donkey  engine  and  boiler  to  work  the  hoisting  tackle,  and  steam  motive 
power  as  well ;  also,  construction  of  wing-dams  at  points  thereafter  to 
be  determined. 

The  sum  expended  during  the  year  was  $8,241.40. 

1873-'74. 

(Maj.  H.  M.  Robert  was  relieved  October  22, 1873,  by  Maj.  N.  Michler, 

Corps  of  Engineers.) 

Sum  appropriated  by  act  of  March  3,  1873 $3,000  00 

During  the  working  season  280  snags  were  removed,  giant  powder 
being  used  to  loosen  those  deeply  imbedded  in  the  bottom.  Buoys  were 
placed  to  mark  the  channel  through  the  narrows  at  Rock  Island,  and  on 
Tualatin  rocks,  a  dangerous  reef  at  the  lower  end  of  the  narrows. 

One  thousand  five  hundred  dollars  and  nine  cents  was  expended  dur- 
ing the  year. 

1874-^75. 
(Officer  in  charge,  Maj.  N.  Michler,  Corps  of  Engineers.) 

Sum  appropriated  by  act  of  June  23,  1874 $7,500  00 

The  work  done  during  the  year  was  the  removal  of  over  900  snags 
between  Portland  and  Harrisburg,  149  miles,  and  the  opening  of  a  new 
channel  in  the  locality  known  as  Devil's  Graveyard,  10  miles  above  Har- 
risburg, by  breaking  up  a  raft  600  feet  long,  whereby  the  steamboat 
route  was  shortened  by  about  1  mile.  This  last  was  done  by  the  crew 
of  the  snag-boat  with  the  steamboat  Ohio,  hired  for  the  purpose,  it  hav- 
ing been  found  impracticable  to  tow  the  snag-boat  through  the  sharp 
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bends  and  bars  bristling  with  snags,  obstructing  navigation  for  several 
miles  below  the  raft.    The  new  channel  was  named  Ohio  Chute. 
Sum  expended  during  the  year,  $7,500. 

1875-76. 

(Maj.  N.  Michler  was  relieved  December  28, 1875,  by  Maj.  J.  M.  Wilson, 

Corps  of  Engineers. 

Sum  appropriated  by  act  of  March  3,  1875 ^^,000  00 

The  snag-boat  was  supplied  with  a  donkey  engine  aad  boiler  to  work 
the  hoisting  apparatus.  Over  700  snags  were  removed  between  Davies' 
Prairie,  below  Harrisburg,  and  Oregon  City ;  12  cubic  yards  of  rock  were 
removed  by  blastmg  from  Eola  Slough,  by  the  snag-boat,  opening  a 
channel  through  a  ledge  which  crossed  the  slough  3  feet  below  low- 
water  mark,  and  completing  the  diversion  of  the  river  through  the 
slough  saving  one  mile  in  distance. 

In  the  fall  of  1875,  1,530  feet  of  wing-dams  were  built  at  Lone  Tree 
and  Union  bars  under  the  contract  of  Peter  &  F.  X.  Paquet^,  dated 
vSeptember  9,  1875,  for  $1.80  per  linear  foot,  and  surveys  were  made  ot 
the  river  from  Eugene  City  to  Ingram's  Bend,  3  miles  below  Harrisburg, 
and  from  Albany  to  Salem ;  also  of  the  most  important  bars  below 
Salem,  in  all  66  miles. 

Sum  expended  in  1875-76,  $16,961.75. 

187^'77. 
(Officer  in  charge,  Maj.  J.  M.  Wilson,  Corps  of  Engineers.) 

Sum  appropriated  by  act  dated  August  14,  1876 $20,000  00 

Nine  hundred  and  one  snags  were  removed  between  Oregon  Oity  and 
the  mouth  of  Long  Tom  Creek,  an  extent  of  118  miles;  47  cubic  yards 
of  rock  were  excavated  from  Humphreys*  Rapid,  and  24J  yards  from 
Rocky  Rapid,  in  all  71J  yards. 

Dams  were  built  as  follows: 

Linear  feet 

At  Half  Moon  Bend,  ui)per  Imr 727 

At  Half  Moon  Bend,  lower  bar 189 

At  Bower's  Bar 423 

At  Pine  Tree  Ihiv 583 

At  Upper  Fickels  Bar 553 

At  BlaekDo«r  Slon^li 331 

At  Lower  Fiekels  Bar 190 

At  Cut-oil' above  Bneua  Vista 230 

At  Buena  Vista  Bar 750 

At  Long  Crossing  Bar 766 

Total 4,732 

The  hull  of  the  snag-boat,  ha\'ing  become  unserviceable,  was  con- 
demned and  a  new  one  with  sides  made  of  G  by  8  inch  timbers,  laid  on  edge 
and  fastened  with  screw-bolts,  was  built,  and  the  machinery  and  house 
transferred.  Centennial  Chute,  12  miles  above  Oorvallis,  was  cleared  of 
drift  by  the  snag-boat,  turning  the  greater  portion  of  the  volume  of  the 
river  into  one  of  its  minor  channels  known  as  Hague's  Creek,  which  has 
since  been  used  to  the  exclusion  of  the  others  as  a  low-water  channel, 
maintaining  a  good  depth  and  accumulating  but  little  drift  and  being 
also  shorter  than  either  of  the  two  others  formerly  used. 

Amount  expended  during  fiscal  year,  $13,796.47. 
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1877-'78. 

(Under  charge  of  Maj.  J.  M.  Wilson,  Corps  of  Engineers.) 

^o  appropriations  for  river  and  harbor  work  having  been  made,  the 
sum  available  for  the  oi)erations  of  the  present  year  was  the  unexpended 
balance  from  the  last  year,  $14,246.54. 

The  snag-boat  was  employed  between  Oregon  City  and  Peoria,  115 
miles,  removing  during  the  working  season  1,031  snags,  aggregating 
2,572  tons  weight. 

The  following-named  bars  were  surveyed,  and  new  wing-dams  built 
and  old  ones  repaired  when  needed,  under  contract  with  Grant  & 
Stone,  dated  February  26,  1877,  for  $1.90  per  linear  foot. 

Feet. 

Black  Dog  Sloiigb  (carried  away),  rebuilt  ou  a  now  lino 210 

Buena  Vista  Bar,  repaired  and  lengthened 1, 028 

Long  Crossing  Bar,  repaired  75 

McCloskey's  Chute,  new  dam 730| 

Eola  Bar,  new  dam 350 

Lone  Tree  Bar,  repaired  and  lengthened 747^ 

Union  Bar,  lengthened 1(52 

Polalley  Bar,  new  dam 408 

Buena  Vista  Cut-otl',  new  dam 129 

Total  3,840 

In  July,  1877,  navigation  was  impeded  by  drift  and  trees  hanging 
over  the  bank  of  the  new  channel  at  McCloskey's  Chute.  The  snag-boat 
being  at  the  time  engaged  at  Centennial  Chute,  75  miles  above,  the 
steamboat  City  of  Salem  was  hired  to  clear  away  the  obstructions, 
which  was  done  in  two  days,  removing,  with  the  aid  of  a  powerful  steam 
capstan,  thirteen  large  trees  and  3  stumps.  While  at  work  removing 
drift  the  stern  wheel  of  the  boat  was  kept  revolving  rapidly,  increasing 
the  sluice  over  the  bar,  cutting  out  large  quantities  of  gravel  and  peb- 
bles, too  heavy  to  be  moved  by  the  ordinary  force  of  the  cuiTcnt. 

Sum  ex])ended  during  the  fiscal  year,  $14,120.29. 

1878-79. 

(()(!l(»bri  22.  1878,  .Maj.  J.  M.  Wilson  was  relieved  by  Maj.  G.  L.  Gillespie, 

Corps  of  Engineers.) 

Sum  appro). 1  in  l(«(l  h\  act  of  June  18,  1S7S ^20,000  00 

l)urin<;  the  year  733  snags  were  removed  between  Oregon  City  and 
Centennial  Chute.  Booneville  Chute  was  cleared  of  drift  as  far  as 
Booneville  Landing,  an  important  shipping  point  G  miles  above  Cor- 
vallis. 

August  20,  1878,  a  contract  was  entered  into  with  Joseph  Paquet  for 
excavating  272  cubic  yards  of  rock,  more  or  less,  from  the  vicinity  of 
Hock  Island,  tor  $8.90  per  yard.  The  work  was  finished  October  15, 
282.10  cubic  yards  having  been  removed,  straightening  the  channel  and 
cutting  away  dangerous  rocks,  which  had  caused  more  than  one  disaster. 

In  the  spring  of  1879  motive  power  was  added  to  the  snag-boat,  mak- 
ing her  independent  of  towing  and  increasing  her  efficiency  generally, 
and  a  new  house,  pilot-house,  &c.,  built  on  deck,  the  whole  costing 
$5,907.01. 

Kaking  was  tried  on  the  bar,  at  the  foot  of  McCloskey's  Chute,  but 
little  impression  being  made,  however,  on  the  hard  bottom. 

The  sum  expended  during  this  fiscal  year  was  $17,724.74. 
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1879-'80. 
(Officer  in  charge,  MaJ.  G.  L.  Gillespie,  Cori>8  of  Engineers.) 

Sum  appropriated  by  act  of  March  3,  1879 $12,000  00 

Five  liuudred  and  forty-three  snags  were  removed  from  the  river  be- 
tween Oregon  Oity  and  Buena  Vista  during  the  year.  The  bars  at 
Biiena  Vista,  McCloskey's  Chute,  Lone  Tree,  Beaver,  and  foot  of  Ger- 
vais'  Prairie,  were  scraped  with  goo<l  results,  increasing  the  ruling  depth 
to  30  inches. 

In  the  spring  of  1880  the  motive  machinery  of  the  snag-boat  having 
been  found  too  weak  to  drag  the  rake  over  bars  com])osed  of  hard  pan, 
the  square  stern,  preventing  backing  readily,  increasing  the  difficulty, 
larger  cylinders  were  substituted  for  those  in  use,  the  after  rake  was 
raised,  and  the  boat  placed  in  general  good  condition  atacoest  of  $1,907. 

A  contract  made  with  Joseph  Pa<iuet  September  25, 1879,  for  the  re- 
moval of  500  cubic  yards  of  rock  from  the  vicinity  of  Rock  Island,  at 
$7.40  per  yard,  is  in  force.  Work  was  begun  last  fall,  but  intermpted 
by  high-water  and  suspended  for  the  season. 

Sum  expended  during  the  liscal  year,  88,028.»^>. 

Up  to  the  present  date  $97,120.34  has  been  exi>ended  on  the  improve- 
ment of  the  Upper  Willamette.  The  results  of  the  work  done  may  be 
briefly  given  in  the  statement  that  whereas  previous  to  1875  na\igatioii 
was  practically,  if  not  entirely,  suspended  above  the  mouth  of  the  Yam- 
hill, 40  miles  from  I^ortland,  for  three  months  yearly,  during  low-water, 
during  the  last  two  years  there  has  been  no  time  when  it  was  not 
possible  for  steamboats  to  reach  Corvallis  with  ftom  35  to  40  tons  of 
freight,  and  return  to  Portland  with  100  tons.  The  improvement  is  due 
in  part  to  the  systematic  and  persistent  removal  of  drift,  preventing  ac- 
cretions to  the  bars,  but*  principally  to  the  dams  constructed.  Of  the 
seventeen  bars  where  dams  have  been  built  fifteen  have  been  so  im- 
proved as  to  no  longer  cause  serious  delay,  and  several  have  been  sub- 
stantially removed,  having  4  feet  depth  at  lowest  stages.  At  two  only- 
Lone  Tree  and  Buena  Vista — has  the  benefit  been  only  temporary,  con- 
sequent upon  their  peculiar  conformation,  which  has  been  described 
above.  It  is  true  that  since  1875  boats  of  lighter  draught  than  before 
have  been  used  during  low- water ;  but  with  even  these,  during  the  first 
two  years  succeeding  their  introduction,  navigation  above  Yamhill  Bar 
during  low- water  was  very  difficult ;  although  it  was  never  suspended 
when  there  was  freight  enough  above  that  point  to  make  the  trip  an 
object. 
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DISTANCES  FROM  PORTLAND. 


To— 


Milwaukee  . . . 

Oawego   

Oregon  City  . . 
Rock  Island  . . 
Polally  Bar  . . 
Boone'a  Ferry 
Butteville 


Ash  lalani 

YamhlUBar 

Carey's  Bend 

Canmanis  Landing 

Union  Bar ) 

Coflfee  Slough 5 

Fairfield  

Head  of  Grervais  Slough 

Hatheney's  Bar ^ 

Wheatland 3 

Beaver  Bar 

Lone  Tree  Bar  

McCloskey 's  Chute  

Lincoln 

Kaiser's  Rapid 

Chitwood  Bar 

Salem 

Eola 

Rocky  Rapid 

Independence 

Humphreys'  Rapid 


Long  Crossing  Bar 

BuenaVista  .  

Lackiamnte  Bar 

Month  of  Santiane 

Lower  Fickels  Bar 

Upper  Fickels  Bar 

Springhill 

Pine  Tree  Bar 

Albany 

Bower's  Bar 

Half  Moon  Bend  

Stev^rt's  Bar 

Corvallis 

Boonville 

Tom  table 

Centennial  Chute  . .  .• 

Peoria    

Monroe  Landing 

Ingram's  Ferry 

Harrisburg 

Railroad  Bridge 

Ohio  Chute 

Saw-mill  Bend    

Moswell's  Ferry J 

Month  of  McKenzie > 

White's  Rapid { 

Davis  Chute   S 

Skinner's  Bar 

Eugene  City 


Miles. 


87 

9a 

»2 

934 

95 

96 

97 
100 
103 
107 

no 

111 

114i 

120 

125 

125 

120 

188i 

146 

140 

152 

156 

161 

163 

160 

170i 
172  . 


M  M  3. 

IMPROVEMENT  OF  THE  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON 

AND  WASHINGTON  TERRITORY. 

At  the  beginning  of  the  fiscal  year  the  amount  available  for  continu- 
ing this  improvement  was  $23,306.82.  A  project  for  the  application  of 
this  sum  was  submitted  to  the  department,  by  letter  dated  19th  April, 
1879,  and  on  the  22d  of  August  I  received  telegraphic  authority  to  invite 
sealed  proposals,  by  public  advertisement,  till  September  23^  for  the  re- 
moval of  solid  rock  from  the  channel  of  the  Upper  Columbia  River,  at 
Umatilla  rapids,  and  of  Snake  Kiver  at  Monumental,  Texas,  Palouse, 
and  Long  Grossing  rapids,  aggregating  1,600  cubic  yards,  more  or  less, 
so  as  to  give  6  feet  at  low  stage. 

The  proposals  were  opened  at  the  advertised  date,  and  on  the  day  fol- 
lowing the  contract  was  awarded  by  the  department  to  George  J.  Ains- 
worth,  of  Portland,  Oreg.,  the  only  bidder,  at  $18  per  cubic  yard. 

The  contract  calls  for  the  removal  of  1,100  cubic  yards  of  solid  rock, 
from  any  of  the  points  above  noted,  that  may  be  elected  by  tiiie  Unitea 
States  engineer  in  charge,  is  dated  September  25,  and  will  expire  Octo- 
ber 15,  1880. 

The  price  per  yard  is  higher  than  that  of  the  last  contract,  but  as  the 
points  of  work  were  widely  separated,  requiring  many  transfers  of  the 
plant,  and  the  currents  swifter  than  usual,  the  proposal  was  thought  to 
be  reasonable  and  just. 

After  careful  investigation  it  became  apparent  that  the  steamboats  of 
the  upper  river  found  more  difficulty  in  navigating  the  Lower  Snake 
Eiver  than  the  Columbia,  and  work  was  in  consequence  authorized  to 
commence  at 

144  E 
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MONUMENTAL    RAPIDS,  SNAKE    RIVER,  40   MILES    ABOVE  ITS   MOUTH 

The  river  is  here  1,500  feet  wide,  and  the  rapid  is  formed  by  a  rocky 
reef  on  the  right  bank  800  feet  wide,  which  is  prolonged  from  its  lower 
«nd  by  a  long  gravel  bar  to  the  opposite  shore.  At  low  stage  the  reef 
is  covered  with  water  at  an  average  depth  of  22  inches. 

Tlie  channel  skirts  the  outer  edge  of  the  reef,  and  finally  passes  it  at 
the  lower  end  through  a  narrow  depression  100  feet  wide,  leaving  a 
large  mass  of  the  ledge  on  the  south  side,  against  which  boats  fre- 
quently sti-ike,  when  descending  at  low  stage.  The  fall  is  15  inches  a^v 
proximately  in  a  distance  of  150  feet,  and  the  surface  velocity  12  miles 
per  hour.  The  water  pours  with  great  turbulence  through  the  narrow 
gorge  between  the  reef  and  the  shoal,  and  ascending  boats  are  always 
compelled  to  ''line  over"  with  the  capstan. 

The  plan  for  the  improvement  consisted  in  clearing  out  all  the  small 
lumps  in  the  mid  channel,  and  in  leveling  off  the  crest  of  the  ledge  on 
the  south  side  to  a  depth  of  4^  feet  at  low  stage. 

The  passage  of  these  rapids  by  ascending  boats  of  the  first  class  was 
formerly  made  in  from  two  to  four  hours ;  it  is  expected  that  the  pro- 
jected improvement  will  reduce  this  time  to  less  than  half  an  hoar. 

A  careful  survey  of  the  rapids,  including  a  minute  measaremeixt  of 
the  obstructing  rocks,  was  made  by  the  assistant  engineer  in  Septem- 
ber, and  a  copy  of  the  chart  accompanies  this  report. 

The  contractor  reached  the  site  of  the  improvement  with  his  plant 
early  in  October,  only  a  few  days  before  the  navigation  of  the  river  was 
suspended  by  low-water. 

By  the20tli  of  November  the  contractor  had  greatly  reduced  the  crest 
of  the  main  ledge  and  cleared  away  several  of  the  smaller  ones,  making 
a  comparatively  good  channel  200  feet  wide,  with  an  average  depth  of  2 
feet. 

As  navigation  of  this  part  of  the  river  had  been  suspended  for  over  a 
month,  and  the  river  boats  could  reach  the  mouth  of  the  Snake  only 
with  great  difficulty,  the  contractor  was  permitted  to  discontinue  work 
at  Monumental  llapids  and  to  transfer  his  plant  to  Homely  Bapids  in 
the  Columbia  liiver,  near  the  mouth  of  the  Snake. 

HOMELY  BAPIDS,  COLUMBIA  BIVEB. 

These  rapids  were  reached  on  the  2d  December.  At  this  point  there 
is  a  long,  wide  shoal  bar,  but  the  principal  obstruction  consisted  of  five 
large  bowlders  closely  grouped  in  the  center  of  an  otherwise  practicable 
channel  at  low -water. 

The  IS^orthem  Pacific  Eailroad  had  commenced  the  building  of  a  part 
of  its  western  division  extending  from  Ainsworth,  a  newly-located  town 
at  the  forks  of  the  Columbia  and  Snake,  eastward  to  Lake  Pend  d'Oreille, 
and  it  was  highly  important  that  material  and  supplies  should  be  readily 
transported  by  water  from  Wallula  to  Ainsworth.  The  only  obstacle  to 
be  overcome  was  the  difficult  passage  at  Homely  Bapids. 

The  contractor  worked  with  great  vigor  and  energy,  and  by  the  19th 
December,  when  he  was  compelled  to  withdraw  on  account  of  the  floating 
ice,  he  had  succeeded  in  clearing  out  the  group  of  five  bowlders  aggre- 
gating 150  cubic  yards.  About  300  feet  above  this  group  there  are  a 
great  many  other  bowlders  of  smaller  size  which  should  also  be  removed, 
but  they  are  so  situated  that  boats  can  avoid  them  by  careful  pilotage, 
and  it  has  been  thought  best  to  defer  working  upon  them  until  more 
dangerous  obstructions  at  other  points  of  the  rivers  shall  have  been 
removed. 
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UMATILLA  KAPIDS,  20  MILES  BELOW  WALLULA,  COLUMBIA  EIVER. 

» 

The  water  in  the  Upper  Columbia  was  very  low  throughout  the  autumn 
and  winter,  and  the  Umatilla  Bapids  could  seldom  be  passed  either  way 
without  injury  to  the  boats.  In  September  two  boats  were  lying 
stranded  upon  the  rocks  at  the  head  of  the  channel  at  the  same  time. 
The  improved  government  channel  on  the  left  bank  has  more  water  and 
is  straighter  than  the  old  channel,  but  the  trouble  in  using  it  arises  from 
the  swiftness  of  the  current,  the  greater  fall  in  the  same  distance,  and  the 
narrowness  of  the  entrance  on  the  upper  side,  which  causes  the  descend- 
ing boats  to  be  occasionally  thrown  against  its  rocky  walls  when  endeavor- 
ing to  make  it.  This  trouble  is  so  magnified  at  a  very  low  stage  that 
some  of  the  pilots  will  not  use  the  channel  at  all. 

A  careful  survey  was  made  of  the  river  at  the  entrance  to  the  govern- 
ment channel  in  October  preparatory  to  the  removal  of  a  large  rock  in 
the  upper  pool  common  to  the  two  channels  and  to  the  widening  of  the 
upper  entrance  to  the  government  channel  by  blasting  away  the  left 
bank. 

The  contractor  commenced  the  execution  of  this  improvement  on  the 
loth  of  November  and  worked  uninterruptedly  till  the  19th  of  Decem- 
ber, when  the  flow  of  ice  compelled  the  withdrawal  of  the  plant.  ITo 
important  results  were  obtained,  as  the  current  was  very  swift  and  the 
winds  so  bitterly  cold  that  the  drillers  could  endure  the  exposure  only 
by  frequent  reliefs. 

These  rapids  are  2  miles  long,  and  are  divided  into  three  separate 
rapids,  connected  by  short  pools.  The  fall  from  the  head  to  the  foot  is 
18  feet,  and  the  surface  velocity  varies  with  the  stage  from  4  to  12  miles 
per  hour.  A  steamboat  of  the  first  class  usually  makes  the  passage  at 
low-water  in  thirty  or  forty  minutes. 

Work  has  not  been  resumed  since  its  suspension  in  December. 

In  March  I  made  an  examination  of  the  rapids  in  the  Upper  Colum- 
bia as  far  up  as  Wallula  in  company  with  Lieut.  C.  F.  Powell,  Corps  of 
Engineers.  The  water  was  at  low  stage,  and  I  had  an  excellent  oppor- 
tunity of  judging  of  the  dangerous  character  of  the  rapids,  the  extent 
to  which  they  had  been  improved  by  the  government,  and  tne  skill  and 
daring  required  of  the  pilots  to  make  the  navigation  a  practicable  one. 

By  act  approved  June  14, 1880,  the  sum  of  $15,000  was  appropriated 
for  continuing  the  improvement.  It  is  expected  that  this  sum  will  be 
applied  in  an  attempt  to  open  a  navigable  channel  100  feet  wide  with  6  feet 
at  low  stage  through  Texas  Eapid,  Snake  Eiver,  67  miles  from  its  mouth. 

The  rapid,  which  has  never  been  improved,  is  about  1  mile  long,  and 
the  fall  in  this  distance  is  15  or  more  feet.  The  surface  velocity  varies 
from  9  to  12  feet  at  low  stage,  and  the  whole  river  at  this  point  is  so 
filled  with  dangerous  rocks,  visible  at  low  stage,  that  there  is  practi- 
cally no  defined  channel  through  the  rapids.  It  has  been  estimated 
that  700  cubic  yards  of  solid  rock  will  be  required  to  be  removed. 

From  Texas  Kapids  to  Lewiston  no  obstacles  are  met  with  which  good 
pilotage  cannot  overcome. 

The  next  most  important  point  in  the  Snake  Eiver,  which  demands 
improvement,  is  at  Pelouse  Eapid,  10  miles  below  Texas.  The  channel 
is  very  narrow,  and  is  broken  up  by  five  large  dangerous  rocks,  not  easily 
avoided,  and  the  current  is  exceedingly  swift.  The  five  rocks,  aggre- 
gating 300  cubic  yards,  should  be  removed.  I  would  also  recommend 
that  a  few  rocks,  aggregating  not  more  than  200  cubic  yards,  at  False 
Pelouse,  be  removed,  and  the  improvements  commenced  at  Monumental 
and  Umatilla  Eapids  be  continued. 
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In  cumplianco  with  the  act  of  Juue  23, 1866,  I  respectfully  state  that  the 
amonuts  appropriated  *for  this  work,  froui  act  of  June  10,  1872,  to  act 
of  March  3,  1879,  hoth  inclusive,  were $160,000  00 

By  act  approved  June  14,  1880 15,000  00 

Making  the  total  appropriation  to  date 175, 000  00 

Of  this  amount  $143,494.82  have  been  expended  to  date. 

The  Oregon  Eailway  and  ITavigation  Company,  successor  to  the  Ore- 
gon Steam  Navigation  Company,  is  building,  and  will  have  iu  readiness 
for  operation  by  November  1, 1880,  a  standard  gauge  railroad  along  the 
left  bank  of  the  Columbia  River,  from  Wallula  to  the  Dalles,  and  is  prepar- 
ing to  extend  the  same  to  Portland,  Oreg.  It  proposes  likewise  to  build, 
as  feeders, to  the  main  line,  a  railroad  from  the  mouth  of  the  Pelouseto 
Union  Flat,  about  35  miles,  and  from  Walla  Walla,  through  Waitsburg, 
to  the  head  of  Pataka  Valley,  with  a  branch  down  the  Incannon  to  the 
Snake,  at  Grange  City  (Old  Fort  Taylor). 

These  constructions  will  materially  aid  in  developing  all  the  available 
lands  in  Eastern  Oregon  and  Washington  Territory,  will  make  the  large 
railroad  corporation,  to  a  certain  degree,  independent  of  the  water- 
courses, and  will  enable  the  distant  farmers  to  get  their  crops,  with  cer- 
tainty, to  market,  when  navigation  is  suspended  in  Snake  River  by  low- 
water  or  by  ice.  They  will  not,  however,  diminish  the  importance  of 
the  rivers,  which  should  be  improved  more  and  more,  each  year,  by  the 
removal  of  their  isolated  rocks  and  reefs,  so  as  to  prolong  the  duration 
of  low- water  navigation,  and  thereby  keep  pace  with  the  growth  and 
development  of  this  rich  agicultural  country,  which  has  just  started  in 
its  career  of  development. 

These  rivers  are  iu  the  collection  district  of  the  Willamette.  Portland,  Greg.,  is 
the  nearest  port  of  entry.  The  nearest  light-honses  and  works  of  defense  are  at  the 
mouth  of  the  Columbia  River,  hut  troops  garrison  the  posts  of  Walla  Wi^la.  in  the 
interior,  about  32  miles  from  Wallula,  on  the  Columbia ;  of  Fort  Lapwai|  on  Lapwai 
C]:eek,  12  miles  from  Lewiston  ;  of  Fort  Cueur  d'Alene,  on  the  lake  or  that  name.  100 
miles  nearly  due  north  of  Lewiston ;  of  Fort  Colville,  125  miles  northwest  from  Cesar 
d'Alene,  south  of  the  Big  Bond  of  the  Columbia  River,  and  at  Fort  Chelan,  near  the 
Columbia  River,  ir>0  miles  above  the  mouth  of  the  Snake. 

The  amount  of  revenue  coUected  at  Portland  during  the  eleven  months 

ending  June  1,  1880,  was 197,441  88 

Value  of  imports 264,633  70 

And  that  of  exports 4,081,188  40 

The  number  of  vessels  entering  was ^ 191 

With  an  aggregate  tonnage  of 232,169 

The  number  of  vessels  clearing  was 190 

With  an  aggregate  tonnage  of. 237,193 

It  is  impossible  to  state  the  amount  of  commerce  that  will  be  benefited 
by  the  continuance  of  this  improvement,  but  it  will  be  very  large,  and 
\nll  comprise  all  the  different  elements  of  commercial  wealth  which 
characterize  a  rich  and  extensive  agricultural  and  grazing  country. 

Abstracts  of  proposals  and  contract,  a  statement  of  funds,  and  a  chart 
of  Monumental  Eapids  are  transmitted  herewith.  It  is  requested  that 
the  chart  be  printed. 


J, 


Money  statement. 


July  1,  1879,  amount  available |23,306  82 

Amount  approi)riated  by  act  approved  June  14, 18^0 15, 000  00 

$38,306  82 

July  1,  1880,  amount  expended  during  fiscal  year 6, 351  64 

July  1,  18H0,  outstanding  lial)ilitie8 460  00 

6,801  64 

July  1,  1880,  amount  available 31,606  18 

Amount  (estimated)  required  for  completion  of  existing  project 77, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1882.    50, 000  00 
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Ahstract  of  proposals  for  the  removal  of  rock  from  the  channels  of  the  Upper  Columbia  and 
Snake  RiverSy  opened  by  Maj,  G,  L,  Gillespief  Corps  of  Engineers,  September  23,  1879. 


Number. 

Name  and  residence  of  bidder. 

1,600  cubic  yards  of 
rock,  more  or  less 
(per  cubic  yard.) 

Remarks. 

1 

Georee  J.  Ainswortb,  Portland.  Oresr « 

$18  00 

Contract  awarded. 

Abstract  of  contract  for  improving  the  Upper  Columbia  and  Snake  Rivers,  in  force  during  the 

fiscal  year  ending  June  30,  1880. 


B 

JZ5 


Name  and  residence  of  contractor. 


g 


o 

■*- 


1     George  J.  Alnsworth,  Portland,  |  Sept  25, 1879 
I      Greg.  ' 


CLCS 

c 


Hemarks. 


fl8  00  I  Contract  expires  October 
I      15, 1880. 


CONDENSED   HISTORY  OF  THE  IMPROVEMENT  OP  THE  UPPER  COLUM- 
BIA AND  SNAKE  RIVERS. 

Tbe  Columbia  Kiver  rises  in  British  Columbia,  on  the  western  slope  of 
the  Kooky  Mountains,  in  about  5(P  north  latitude  and  39^  longitude 
west  from  Washington.  Its  initial  course  is  northwesterly  for  150  miles ; 
then  southerly,  through  eastern  Washington,  for  300  miles,  receiviiig 
the  Lewis  and  Clarke  Fork  and  Spokane  Biver  from  KorUiern  Idaho, 
the  Okinagan  from  British  Columbia,  the  Yakinna  from  the  CiEi,s<ikde 
Eange,  and  the  Snake  from  Middle  and  Southern  Idaho  and  Nevada; 
and  from  the  mouth  of  the  Snake  westerly  for  250  miles  to  its  entrance 
into  the  Pacific  Ocean,  receiving  from  Oregon  the  Umatilla,  John  Day, 
Deschuttes,  and  Williamette  rivers,  besides  numerous  smaller  tribu- 
taries. Its  entire  length  is  estimated  at  1,400  miles,  of  which  733  are 
na^igable. 

Above  the  mouth  of  the  Williamette,  100  miles  from  the  sea,  it  is 
generally  rocky  and  rapid,  at  three  points  especially,  viz :  the  Cascadeis, 
the  Dalles,  and  Priests'  Eapids.  These  conditions  are  intensified  to  the 
extent  of  opposing  complete  barriers  to  navigation;  dividing  the  river 
into  three  navigable  reaches,  known  as  the  Lower,  Middle,  and  Upper 
Columbia,  to  which  last  should  be  added  the  Snake  Elver  from  its 
mouth  to  Lewiston,  Idaho,  navigation  being  continuous  from  the  head 
of  the  Dalles  to  Lewiston,  and  this  section  being  known  officially  as  the 
"  Upper  Columbia  and  Snake." 

Between  the  mouth  of  Snake  Eiver  and  Priests'  Eapids  steamboats 
run  only  occasionally.  The  canal  and  locks  now  building  at  the  0^- 
<3ades  will,  when  completed,  connect  the  steamboat  navigation  of  the 
Middle  and  Lower  Columbia.    These  two  sections  are  unobstructed. 

The  obstructions  on  the  Upper  Columbia  below  Snake  Eiver  are: 

Five-mile  Rapid,  5  miles  above  Celilo  (the  head  of  the  Dallas.) 

John  Day  Rapids,  lower,  middle,  and  npper,  15  to  18  miles  abeve  Celilo. 

Indian  Rapid,  21  miles  above  Celilo. 

Squally  Hook  Rapid,  24  miles  above  Celilo. 
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Rock  Creek  Rapid,  28  miles  above  Celilo. 

Owyhee  Rapid,  38  miles  above  Celilo. 

Canoe  Encampment  Rapid,  60  miles  above  Celilo. 

DeviFs  Bend  Rax)id,  80  miles  above  Celilo. 

Umatilla  Rapids,  lower,  middle,  and  upper,  85  to  88  miles  above  Celilo. 

Mill  Rock  Rapid,  91  miles  above  Celilo. 

Homely  Rapid,  110  miles  above  Celilo. 

And  on  Snake  River  below  Lewiston : 

Five-mile  Rapid,  5  miles  above  the  mouth  of  the  Snake. 
Three  Islands  Rapid,  10  miles  above  the  mouth  of  the  Snake. 
Fish-Hook  Rapid,  16  miles  above  the  mouth  of  the  Snake. 
Long  Crossing  Bar  Ra])id,  31  miles  above  the  mouth  of  the  Snake. 
Pine  Tree  Rapid,  33  miles  above  the  month  of  the  Snake. 
Monumental  Rapid,  41  miles  above  the  mouth  of  the  Snake. 
False  Palouse  Rapid,  53  miles  above  the  mouth  of  the  Snake. 
Palouse  Rapid,  58  miles  above  the  mouth  of  the  Snake. 
Texas  Rapid,  (>8  miles  above  the  mouth  of  the  Snake. 
Steptoe  Rapid,  135  miles  above  tlwo  mouth  of  the  Snake. 

With  the  exception  of  the  last  named,  which  is  of  gravel,  the  above 
are  all  rocky  bars  and  resemble  each  other  so  nearly  in  their  principal 
features  as  not  to  require  to  be  separately  described.  Generally  they 
are  characterized  by  narrow,  crooked  channels  winding  through  beds  of 
rock  in  position,  with  occasional  bowlders  and  ledges  reducing  the  gen- 
erally ample  depth  to  2  or  3  feet. 

Before  any  improvements  were  made  nearly  all  of  them  were  ex- 
tremely dangerous,  and  some  quite  impassable  at  low- water.  Since  im- 
provement the  river  affords,  between  Celilo  and  Lewiston,  a  fair  low- 
water  channel  from  CO  to  150  feet  wide,  and  from  4J  to  5 J  deep  at  low- 
water  through  the  rapids  and  bars. 

Steamboat  navigation  above  the  Cascades  was  opened  in  1852  by 
three  small  steamboats,  the  James  P.  Flint,  Cosmopolite,  and  Allen,  of 
20,  25,  and  15  tons  burden,  respectively,  running  between  the  Cascades 
and  the  Dalles.  In  1865  the  Forty-nine^  125  tons,  was  built  at  ColviUe, 
and  operated  for  200  miles  above  that  point ;  and  in  the  same  year  tiie 
Shoshone^  150  tons,  was  built  at  Fort  Boise,  Idaho,  to  run  from  Old's 
Ferry,  on  Snake  Kiver,  up  the  Owyhee. 

The  CoL  Wri^hty  302  tons,  built  at  Deschuttes,  1858,  was  the  first  steam- 
boat to  run  between  Celilo  and  Lewiston. 

The  names,  dimensions,  and  dates  of  construction  of  the  other  boats 
heretofore  and  at  the  present  time  operated  on  this  section,  will  be 
found  on  the  list  appended  to  the  history  of  the  improvement  of  the 
Lower  Williametto  and  Columbia  herewith  submitted.  The  number 
at  present  in  use  is  seven,  aggregating  4,605  tons. 

The  first  step  toward  the  improvement  of  the  Upper  Columbia  was 
taken  in  1867.  In  September  of  this  year  examinations  were  made  by 
Lieut.  W.  II.  Heuer,  Corps  of  Engineers,  under  the  direction  of  Msg.  R. 
S.  Williamson,  Corps  of  li^iigiueers,  of  John  Day,  Indian  Squally  Hook, 
and  Umatilla  Kapids  for  the  purpose  of  ascertaining  the  character, 
extent^  and  cost  of  removal  of  obstructions  to  navigation.  The  cost  of 
obtaining  a  depth  of  7  feet  at  these  four  points,  and  in  addition  at  Itock 
Creek  and  Homely  Eapids,  was  estimated  at  $132,328,  and  an  appro- 
priation asked  for. 

The  examination  on  which  this  estimate  was  based  cost  $9,049.95. 

1868-'69. 
(Oflicer  in  charge,  Maj.  E.  S.  Williamson,  Cori)s  of  Engineers.) 

Amount  available  July  1,  1868,  being  unexpended  balance  of  the  original 

allotment  of  825, ()0d   $10,165  16 

Sum  expended  during  fiscal  year 4,478  62 


APPENDIX    MM.  2295 

Surveys  of  Eock  Creek  and  Homely  Rapids  and  experiments  in  blast 
ing  rock  at  John  Day  Eapid  were  made  by  Lieutenant  Heuer  in  the  fall 
of  18G8.  Although  the  experiments  were  made  under  the  most  unfavor- 
able conditions,  their  result,  so  far  as  giving  the  probable  average  cost 
of  this  class  of  work  is  concerned,  has  been  verified  by  subsequent 
experience. 

Nothing  further  was  done  until  the  fall  of  1871,  when  the  ofl&cer  in 
charge,  Maj.  H.  M.  Eobert,  Corps  of  Engineers,  who  relieved  Maj.  E.  S. 
Williamson  April  11  of  that  year,  ascended  to  Wallula,  6  miles  below 
the  mouth  of  the  Snake,  in  one  of  the  Oregon  Steam  Navigation  Com- 
pany's steamboats,  examining  the  rapids,  and  recommended  an  appro- 
priation for  the  improvement  of  John  Day,  Devil's  Bend,  and  Umatilla 
Eapids. 

1872-73. 

(Officer  in  charge,  Maj.  H.  M.  Eobert,  Corps  of  Engineers.) 

Amount  available  July  1,  1872 $50,000  00 

Expended  during  fiscal  year 21,785  67 

A  contract  was  made  in  October,  1872,  with  J.  B.  Montgomery  for 
removing  rocks  from  John  Day,  Devil's  Bend,  and  Umatilla  Eapids,  at 
$50  per  yard  for  the  first  200  yards  and  $25  for  each  additional  yard. 

Work  was  begun  about  the  middle  of  ITovember  and  carried  on  with 
interruptions  during  December  and  January  from  running  ice  until 
March  1,  when  the  river  began  to  rise.  The  whole  of  John  Day  rock 
down  to  7  feet  below  mean  low-water,  about  1,000  cubic  yards,  was 
removed,  and  213J  yards  from  Umatilla  Eapid,  where  the  rocks  marked 
W,  X,  Y,  and  Z,  were  removed. 

Work  was  begun  on  rock  E,  but  suspended  on  account  of  high- water. 

The  work  contracted  for  was  not  finished,  and  the  contractor  was 
allowed  until  April  30,  1874,  to  complete  his  work. 

The  officer  in  charge  recommended  an  appropriation  for  the  improve- 
ment of  Homely  Eapid,  at  the  mouth  of  the  Snake,  and  other  points  not 
specified. 

1873-74. 

(Officers  in  charge — until  October  22,  1873,  Maj.  H.  M.  Eobert;  after 
that  date,  Maj.  K.  Michler,  Corps  of  Engineers.) 

Amount  available  (balance  from  last  year's  appropriation) $28,214  33 

Amount  expended  during  the  year 28,085  00 

Four  hundred  and  sixty-five  cubic  yards  of  rock  were  excavated  from 
Devil's  Bend  and  Umatilla  Eapids.  At  the  first-named  point  a  channel 
100  feet  wide  and  GOO  feet  long  was  opened  to  a  depth  of  5J  feet  below 
low- water  mark  b^-  remo\ing  all  bowlders  and  rocks  within  these  limits. 

Early  in  January,  1874,  work  was  resumed  on  the  Lower  Umatilla 
Eapid,  and  by  the  end  of  the  month  the  rocks  C^  C,  C",  and  D  had  been 
removed,  and  the  work  at  Lower  Umatilla  Rapid  accepted  as  complete. 

The  plant  was  then  taken  to  the  upper  rapid,  and  work  resumed  in 
the  high-water  channel  there,  and  continued  until  February  25,  when 
the  funds  beine:  exhausted  the  work  done  was  accepted  as  far  as  com- 
pleted. 

1874-75. 

(Officer  in  charge,  Maj.  N.  Michler,  Corps  of  Engineers.) 

Amount  appropriated  June  23,  1874 $20,000  00 

Expended  during  fiscal  year  1874 19,411  34 
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Operations  were  confined  to  Umatilla  and  Squally  Hook  Bapids,  re- 
moving nine  rocks,  three  aggregating  158.29  cubic  yards,  firom  the 
former,  and  six,  aggregating  192.00  yards,  from  the  latter  point.  Sur- 
veys were  made  of  the  Cascades  and  the  Dalles  Eapids,  and  a  project 
for  the  improvement  of  the  first  named  submitted,  to  consist  of  a  canal 
and  locks ;  that  for  the  Dalles  being  deferred  until  a  more  minute  8ur\'ey 
than  was  possible  with  the  amount  then  available  should  be  made. 

1875-76. 

(Officers  in  charge — to  December  28, 1875,  Maj.  K  Michler;  after  that 

date,  Maj.  J.  M.  Wilson,  Corps  of  Engineers.) 

Amount  appropriated  by  act  of  March  3,  1875 $:^,  000  00 

Expended  during  the  fiscal  year 19, 637  41 

On  the  29th  of  October  a  contract  was  made  with  Grant  &  Stone 
for  removing  rock  from  Homely,  Rock  Creek,  Owyhee,  and  Umatilla 
Bapids,  at  $36  per  yard.  Work  was  begun  at  Homley  Kapid  about 
November  18  and  prosecuted,  with  interruptions  from  drift  ice  and 
muddy  water,  until  February  6, 1870,  when  it  was  completed ;  one  reef 
and  eight  separate  rocks,  118.36  cubic  yards  in  all,  having  been  removed. 
The  plant  was  then  shifted  to  Umatilla  Eapids  where  work  was  pash^ 
with  energy,  removing  five  rocks  containing  367.49  yards  by  March  1, 
when  an  explosion  of  giant  powder  occurred,  killing  thirteen  men  and 
wounding  others,  and  wrecking  the  contractors'  scow. 

Work  was  begun  at  Squally  Hook  Eapid,but'8uspended  in  consequence 
of  an  accident  to  the  plant  which  could  not  be  repaired  until  the  water 
rose,  and  was  not  resumed  during  this  season ;  485.85  yards  in  idl  were 
removed  during  the  fiscal  year. 

1876l'77. 
(Officer  in  charge,  Maj.  J.  M.  Wilson,  Corps  of  Engineers.) 

Amount  appropriated  by  act  of  August  14,  lc^6 |15,000  0^ 

Amount  expended  during  fiscal  year  1876 25,257  00 

The  operations  of  the  year  consisted  in  removing  from  the  channel  at — 

CaUe  yuvU  of 
solid  rook. 

Squally  Hook  Rapid 150.06 

Owyhee  Rapid 67.57 

Umatilla  Rapid 50.00 

Pine  Tree  (Snake  River) 477.51 

Total 745.14 

The  work  at  Umatilla  Upper  Bapid  cost  $31  per  cubic  yard,  and  that 
at  Pine  Tree  Eapid  $24.75 ;  and  was  done  under  contracts  dated  August 
2, 1876,  and  November  11  of  the  same  year  by  J.  B.  Montgomery.  The 
work  at  Squally  Hook  was  done  under  contract  dated  November  20, 
1876,  and  that  at  Owyhee  Bapid  under  contract  dated  October  29, 1876, 
by  Grant  &  Stone. 

Operations  during  the  winter  were  greatly  impeded  by  floating  ice, 
so  much  so  that  it  was  found  impossible  to  complete  the  work  contracted 
with  J.  B.  Montgomery  within  the  time  specified,  and  his  contract  was 
accordingly  extended  until  February  28, 1878.  In  spite  of  the  difficulties 
under  which  the  work  was  done  the  amount  accomplished  was  large, 
-comprising  the  removal  of  twenty  dangerous  rocks  from  Pine  Tree 
Bapids,  and  two  from  Owyhee  and  Squally  Hock  Bapids,  greatly  improv- 
ing the  channel  at  these  points. 
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The  total  amount  of  work  done,  including  materials  delivered  by  the 
conti^actors  under  their  contract,  is  tabulated  as  follows : 

Material  removed : 

Earth cubic  yards..  2i?,944 

Loose  rock do 12,102 

Solid  rock do.- 26,640 

Rubble  blocks  delivered  not  hammered do. 549 

Second-class  ashlar  st^ouo,  dressed  ready  for  laying,  &c do 585 

Ashlar  blocks  delivered,  not  dressed do S64 

Iron  i)ipe I)ound0..  1^,292 

The  work  done  by  hired  labor  siuce  the  .abrogation  of  the  contract  is 
as  followys : 

Bowlders  excavated  above  surface  level,  not  measured. 
Matciial  excavated  below  surface  level,  35,080  cubic  yards. 
Second  class  ashlar,  not  laid,  273  cubic  yards. 
Ashlar  blocks  not  dressed,  not  measured. 

The  annual  lise  in  the  Columbia  commenced  in  May,  but  the  weather 
remained  so  cool  that  it  was  believed  in  the  beginning  that  the  freshet 
would  not  reach  tlie  high  stage  of  previous  years.  After  the  middle  of 
June  tlie  warm  weather  caused  a  rapid  melting  of  the  great  snow  accu- 
mulations at  the  sources  of  the  Columbia  and  Snake  Bivors,  and  the 
lower  river  began  to  rise  so  raj)idly  as  to  threaten  a  higher  stage  than 
that  which  occasioned  sucli  a  destruction  to  property  in  1876.  At  the 
close  of  the  year  the  water  hcod  risen  at  gauge  Ko.  1  to  137.9  feet,  or  1.5 
feet  below  the  highest  stage  of  1876,  with  a  tendency  to  rise  still  higher. 
The  crest  of  the  embankment  on  the  river  side,  designed  to  protect  the 
canal  at  tlie  high  stage,  was  below  the  highest  water  level  when  the 
river  began  to  lise,  but  by  the  industrious  efforts  of  Lieutenant  Powell, 
in  local  charge,  the  work  was  x)ushed  so  vigorously,  night  and  day,  that 
the  crest  was  always  kept  in  advance  of  the  rising  waters.  The  mm 
state  of  the  work  and  the  immense  power  of  the  mighty  waters  made  as 
fear  that  a  crevasse  might  at  any  time  be  made  through  the  embank- 
ment into  the  canal.  Fortunately  the  strong  profile  of  tiie  embankment 
and  the  massive  character  of  the  materials,  and  the  excellent  way  in 
which  they  were  arranged,  proved  amply  sufficient  to  resist  the  great 
pressures  of  the  river  in  its  flood. 

The  appropriation  of  $100,000,  act  June  14, 1880,  will  be  applied  in 
continuing  the  excavation  of  the  lock-pits  and  i)ossibIy  in  commencing 
the  masonry  of  the  locks,  and  in  enlarging  the  protective  embankment 
A  building  for  the  quartering  of  the  increased  force  to  be  employcMi  the 
coming  year  will  also  be  erected  under  the  authority  of  the  department 
of  May  28,  1880. 

I  invite  the  attention  of  the  department  to  the  accompanying  report 
of  Lieut.  C.  F.  Powell,  Corps  of  Engineers,  in  local  charge,  which  gives 
a  full  history  of  the  work  under  his  charge  during  the  year.  I  am  under 
the  highest  obligation  to  this  ofllcer  for  his  devoted  and  zealous  assist- 
ance at  all  times,  and  especially  do  I  commend  his  untiring  personal 
eiforts  at  the  time  the  freshet  threatened  to  do  so  much  damage  to  the 
improvement,  iiis  administration  and  superintendence  of  the  work  are 
characterized  by  the  highest  order  of  intelligence,  industry,  and  economy. 

The  following  statistics  required  by  act  of  June  23, 18o6^  are  resjiect- 
fuUy  submitted.    The  appropriations  for  this  work  have  been  as  follows : 

From  act  of  August  14,  1870,  to  act  of  March  3,  1879,  Imth  iuclusivo |:140,000  00 

Actof  JimoU,  IH^O 100,nOO  00 

Total 440,000  00 
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The  estimated  cost  of  the  project  is  $1,753,867 ;  of  this  amount  $500,000 
can  be  profitably  expended  during  the  next  fiscal  year  in  continuing  the 
excavation  of  the  canal  prism,  the  building  of  the  protective  embank- 
ment, and  in  building  the  masonry  of  the  locks. 

The  condition  of  the  work  at  the  close  of  the  fiscal  year  is  given  on  the 
accomi)any  ing  progress-sheet.  There  is  also  transmitted  a  chart  of  water 
curves  at  the  several  gauges,  both  of  which  I  respectfully  request  be 
printed  to  accompany  the  printed  report. 

The  Cascades  of  the  Columbia  River  are  in  the  collection  district  of  the  Willamette. 
The  nearest  port  of  entry  is  Portland,  Oreg.,  65  miles  distant ;  the  nearest  light-houses 
and  works  of  defense  are  at  the  mouth  of  the  Columbia,  about  160  miles  distant. 

Amount  of  revenue  collected  at  the  port  of  Portland,  Oreg.,  from  July  1, 

1879,  to  May  31,  1880 $97,441  82 

Value  of  imports  from  foreign  countries 264, 633  70 

Value  of  exports  to  foreign  countries 4, 081, 188  40 

Number  of  foreign  vessels ; 

Entered  from  foreign  countries,  58 ;  tonnage 54, 366 

Entered  coastwise,  13;  tonnage 11,458 

Number  of  American  vessels : 
Entered  from  foreign  countries,  6;  tonnage 3,456 

Number  of  foreign  vessels  cleared  to  foreign  countries,  73 ;  tonnage.   ...  66, 856 

Number  of  American  vessels  cleared  to  foreign  countries,  30 ;  tonnage ...  20, 912 

Number  of  coastwise  entrances,  114 ;  tonnage 162, 909 

Number  of  coastwise  clearances,  87;  tonnage 149,425 

By  the  construction  of  the  Cascades  Canal,  free  navigation  of  the  Col- 
umbia River  will  be  opened  to  the  Dalles,  a  distance  of  230  miles  ap- 
proximately above  its  mouth. 

No  oflBcial  statement  of  the  tonnage  carried  by  the  steamboats,  both 
ways,  on  the  upper  river  during  the  year  has  been  obtainable,  but  it  is  be- 
lieved that  it  has  been  in  excess  of  100,000  tons.  It  is  impossible  to  state 
the  extent  to  which  commerce  will  be  benefited  by  the  improvement. 
Some  persons  of  information  and  intelligence  assert  that  the  improvement 
is  not  needed  at  all,  and  that  the  money  expended  in  it  should  be  applied 
elsewhere,  whilst  others  say  with  equal  earnestness  that  the  improve- 
ment will  be  an  inestimable  boon  to  the^entire  country  east  of  the  Cas- 
cade Eange  of  mountains.  The  construction  of  railroads  along  the  banks 
of  the  river  may  lower  the  present  importance  of  the  locks,  but  it  is  be- 
lieved that  as  the  country  develops  more  and  more  the  advantages  of 
an  uninterrupted  navigation  to  the  Dalles  will  be  recognized  by  every* 
one  interested  in  the  welfare  of  the  State. 

Abstract  of  contracts,  money  statement,  river  curves,  and  chart  show- 
ing work  done  during  the  year  are  transmittM  herewith. 


f 


Money  statement 

July  1,  1879,  amount  available $284,743  43 

Amount  appropriated  by  act  of  June  14,  1880 100, 000  00 

$384, 743  43 

July  1,  1880,  amount  expended  during  fiscal  year 207, 626  83 

July  1,  1880,  amount  available 177,116  60 

Amount  (estimated)  required  for  completion  of  existing  project 1, 324, 337  70 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1882.      500,000  00 
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rammed.  The  adjoiuiiig  widths  for  5  to  10  feet  were  generally  made  by  wagons  or 
barrowH ;  and  of  the  main  embankment  the  widths  next  to  the  slopes  were  made  of 
stone,  heavy  material,  and  gravel,  dumped  from  car8.  On  the  outer  slope  the  stonf 
was  barred  into  i)lace  or  pitched  by  hand.  The  embankment  across  the  canal  line  and 
slough  wan  made  by  wagons  and  stone  sleds. 

When  the  rising  river  reached  the  ordinary  flood  line  the  embauknieiit  would  have 
held  only  for  a  rise  of  2  to  3  feet.  By  strenuous  efforts  it  has  been  kept  ahea4l  of  the 
flood.  The  part  across  the  canal  line  on  the  slough,  438  feet  in  length.  Is  now  0.5  foot 
above  highest  water  and  fairly  completed.  Of  the  main  embankment,  1,^)22  feet  long, 
the  outer  width  only  of  4  to  8  feet  is  up  to  grade.  As  was  expected,  this  part  broke 
the  force  of  the  current,  but  allowed  easy  seepage.  The  depression  between  it  and  the 
trench  portion  became  rapidly  flUed  with  water,  which  was  divided  iuto  i»ools  and 
stepped  down  according  to  the  height  of  the  i)lank  walls  and  river  opposite  by  trans- 
verse dams  of  Hand  bags,  with  openings  at  the  middle.  The  water  from  the  low- 
est pool  escaped  through  the  heavy  riprap)  which  terminates  the  lower  end  of  the 
embankment.  When  tiuie  did  not  sufiice  to  till  with  puddle,  the  seams  of  the  planki 
were  calked  with  rope  strands.  By  hard  work,  careful  precautions,  and  constant 
watchfulness,  we  have  been  able  to  keep  ahead  of  the  river. 

The  employes  worked  cheerfully  at  ^ight  and  over  time,  and  eyinced  as  much 
interest  in  the  struggle  for  supremacy  against  the  mighty  Columbia  as  those  directly 
in  charge.  The  valuable  service  given  by  Assistant  Engineer  Breckinridge,  who  has 
been  acting  as  overseer,  is  acknowledged. 

Late  velocity  measurements  at  each  100  feet  along  the  main  embankmeut  gave  re- 
sults from  4  to  12  feet  from  the  water-line  of  3.6  to  11.4  miles  per  hour,  and  about  :tb 
feet  from  the  water-line  of  8.5  and  16.7  miles  per  hour. 

The  enlargement  of  the  high-water  channel  alon^  the  embankment  au<l  its  pro- 
longation was  to  partly  compensate  for  the  occupation  of  water-way  by  the  canal. 
The  work  consisted  of  leveling  down  conglomerate  masses  and  bowlders,  and  cutting 
away  the  face  of  a  ridge  below  the  embankment,  where  the  river  is  choked  so  that 
the  extreme  rise  has  bc^3n  some  13  feet  more  than  at  the  head  of  the  canaL 

The  compensation  of  water-way  tends  to  prevent  the  raising  of  the  flood  line  above, 
which  the  canal  construction  would  Ciiuse. 

A  progress  prolile  and  a  sheet  of  water-level  curves  are  transmitted  herewith. 

A  table  appende<l  gives  amounts  of  excavation  made  and  material  supplied.  Work 
exterior  to  the  canal-cut  proper  is  not  shown  on  the  progress  sheet  or  given  iu  the 
table.  Some  little  work  in  deepening  the  cut  is  also  omitte<l  from  the  want  of  meas- 
urements, which  could  not  have  been  conveniently  made. 

The  total  and  progress  dex>ths  on  the  profile  are  proportionate  to  the  total  and 
progress  areas  of  cross-section,  based  on  {^  bottom  width  of  canal  prism  of  50  feet, 
with  slopes  of  1  :  1  and  a  lock  width  of  70  feet  with  slopes  of  the  pits  of  1  :  0.5  hori- 
zontal. 

During  the  year  a  cement  testing  and  pattern  house,  a  small  warehouse  at  the 
head  of  the  landing  pier,  a  wagon-shed,  a  tool-house,  and  a  blacksmith  shop  have 
been  built ;  small  repairs  made  to  the  mess-house  and  lodging  house,  and  an  aadition 
for  a  drying  room  attache<l  to  the  latter. 

The  field  work  of  the  survey  below  the  locks  to  the  old  Lower  Cascade  Landing, 
which  was  called  for  by  he  Board  of  Engineers  for  the  Pacific  Coast  last  fall  has  been 
completed ;  the  mapping  on  four  sheets  on  a  scale  of  1  inch  to  50  feet  is  about  one- 
thiru  made.  The  survey  was  based  on  a  triangulatiou  covering  both  banks  and 
Bradford's  Island,  and  a  level  circuit  with  crossings  of  the  river  at  both  limits  of  the 
survey.  Topography  was  run  with  the  stadia,  6,500  soundings  were  made,  400 
surface-velocity  floats  were  observed  at  12  selected  places  of  greatest  current,  and 
distributed  through  different  stages  of  river.  Mr.  J.  A.  Gillespie  was  in  oluu^  of  the 
hydrographio  party.  The  courage  and  good  judgment  displayed  by  him  in  sounding 
in  dangerous  water  is  worthy  of  commendation. 

The  history  of  some  attempts  this  year  to  navigate  the  river  above  the  Lower  Cas- 
cades is  valuable  from  their  bearing  on  the  proposed  improvement. 

The  government  scow  Snowflako,  80  by  20  feet,  was  sailed  with  ease  from  the  Lower 
Cascades  under  an  ordinary  wind  to  the  foot  of  the  proposed  breakwater  on  April  2, 
when  the  river  at  gauge  No.  2,  foot  of  lock  location,  was  5  feet  above  low- water. 
The  scow  was  lined  through  Big  Eddy  Rapids  during  a  calm  on  April  13,  when  ^oge 
No.  2  read  13  feet  above  low-water.  She  was  sailed  directly  into  the  lock  pits  on 
April  26,  when  gauge  No.  2  read  14.5  feet  above  low-water. 

The  Columbia  River  boat  Lurline,  on  an  experimental  trip  steamed  without  any 
difliculty  to  Ruckcl's  Landing  on  May  1.  She  made  no  attempt  to  ascend  further. 
RuckePs  is  2,900  feet  below  the  Middle  Block-house  Rapid,  and  4,700  feet  below  the 
foot  of  the  proposed  breakwater.    Gauge  No.  2  on  May  1  read  21  feet  above  low-water. 

The  steamer  McCully,  built  for  the  Willamette  River,  in  an  attempt  to  reach  the 
Upper  Cascades  on  June  1,  got  to  the  Middle  Block-house  Eddy  with  some  trouble. 
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but  utterly  failed  t«  Bleui  tLe  rapid,  aud  iu  taet  could  uot  hold  her  uwu  in  the 

ittut.     Gauge  No.  'i  on  Juui;  1  reail  40  feet  above  low-water. 
Very  respectfully,  your  obedient  servant, 

Cras.  p.  Powell, 
Pint  Lieaienaal,  Engine* 
Maj.  G.  L.  GlLLEMl'lK, 

Carp«  of  Enyinmre. 


!                KlCBVBtiOU, 

£ 

« 

1? 

i 

Work  donn  hj— 

II 
[| 

11 
OUt.wd'. 

II 

11 

as 
1 

Oub.giU. 

1. 

1 
1 

5 

cut.v^. 

Poun^. 

..KutmMunnd 

M.no 

^ 

S'utmeuund 

Hir..dli.lHirdppdia( 

T"*-' 

TB83 

HTsa 

'•"" 

M8 

2M 

"• 

18B,a» 

The  last  me 

Mur. 

Froii 

statia 

l-'roii 

xtatio 

14 

h'ron 

l!» 

nVI 

From 

station  £) 

Frou 

slatiu 

,^t 

FroM 

iMH 

Cuts 

tone  tn 

Jnn 

I  were  made— 

•  station  14  inclusive.  May  14,  1H80. 

o  Htatiou  19  iucliisive,  May  1,  18H0. 

o  station  21  +  20  inclusive,  April  '29,  1880. 

o  station  ^  +  HO  inclusive,  April  2-i,  18H0. 

,ion  S4  inclusive,  April  -JH,  18ct0. 

inu  29  inclusive,  April  12,  1880. 

4>  Station  31  inclusive,  March  35,  1880. 


eepoet  of  boaed  of  engineers. 

United  States  Enginebe  Office, 

San  Frandscoj  Cat.,  August  19,  1879. 

General  :  The  Board  of  EugiDeers  for  the  Pacific  coast  has,  in  obe- 
dience to  the  telegraphic  iiistriictioiis  of  the  Eugineer  Department,  dated 
July  22,  1879,  considered  the  points  referring  to  the  canal  around  the 
Cascades  of  tlie  Columbia  River,  presented  by  M^or  Gillespie  in  liis 
letter  of  Aiijiust  6,  a  copy  of  which  is  appended,  marked  A.  In  this 
letter  Miijor  Gillespie  recommends  tliat  operations  at  the  locks  be  con- 
fineil  for  the  present  to  the  excavation  of  the  prism  of  the  canal,  leaving 
the  masonry  construction  untouched,  until  the  navigation  of  the  river 
below  the  Cascades  shall  be  improved,  and  that  this  improvement  shall 
be  at  once  undertaken  by  removing  the  reefs  which  lie  in  the  river  below 
the  main  rapids. 

The  Board  sjient  four  or  five  days  in  the  study  of  the  maps,  profiler, 
and  ground,  and  in  conference  with  Major  Gillespie  and  his  assistant, 
Lieutenant  I'owell,  of  the  Corps,  and  in  this  way  endeavored  to  reach  a 
knowledge  of  the  general  situation  and  prospects  of  this  important  work. 

It  will  he  remembered  that  iu  1877  the  Board  considered  the  project 
for  this  work  prepared  by  Maj.  John  M.  Wilson,  and  recommended  its 
adoption  with  certain  modifications. 

Since  the  date  of  this  report,  which  was  in  September,  1877,  the  river 
has  reached  poiuta  at  low-water  at  the  foot  of  the  bre^water,  2^  feet 
145  E 
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below  the  low- water  assumed  in  the  preparation  of  the  original  project 
This  low-water  stage  is  said  to  be  the  lowest  that  the  river  has  reached 
in  10  years. 

The  department  has  also,  since  the  date  of  the  report  of  1877,  author- 
ized an  increase  of  width  oi  chamber  from  50  feet,  as  recommended  by 
the  Board,  to  70  feet. 

During  the  last  high-water  stage  Lieutenant  Powell  made  observa- 
tions upon  the  velocities  of  the  current  at  difterent  points  below  the 
lower  end  of  the  breakwater,  as  proposed  by  Major  Wilson  and  as 
adopted  by  the  Board,  and  found  these  velocities  to  be  as  high  as  17 A 
miles  an  hour. 

Gauges  have  also  been  established  at  different  points  along  the  line  of 
the  canal  for  a  distance  of  1.4  miles.  These  gauges  have  been  read  at 
different  stages  of  the  hist  liigh- water  and  have  afforded  the  means  of 
constructing  a  longitudinal  profile  of  the  river  in  it«  high  stage,  showing 
great  variation  in  its  slopes. 

The  preceding  statement  is  {in  outline  of  existing  information  bearing 
upon  the  subject  of  the  canal  at  the  Cascades,  additional  to  that  which 
was  before  the  Board  when  it  drew  up  its  report  in  1877,  and  in  the  light 
of  these  facts,  we  now  pioceed  to  consider  the  suggestions  of  M^jor 
Gillespie. 

The  velocity  observations  already  mentioned  were  made  by  Lieutenant 
Powell  on  the  IGth,  17th,  and  18th  of  June,  1879,  when  the  river  was 
slowly  rising  and  still  12J  feet  below  the  high-water  mark  of  1876. 

Over  a  distancie  of  3,500  feet  below  the  foot  of  the  breakwater  as  now 
projected,  the  velocities  necessarily  to  be  encouutered  by  a  steamer 
endeavoring  to  reach  the  locks  varied  from  14.6  miles  to  17.4  miles  per 
hour. 

On  August  4,  1879,  when  the  Board  saw  the  current,  the  river  was 
25  feet  below  the  high-water  mark  of  1876,  and  was  slowly  falling. 

The  velocity  on  this  date  was  doubtless  considerably  less  than  it  was 
at  the  date  of  Lieutenant  Powell's  observations.  The  Board  is  of  the 
opinion,  that  reduced  as  the  velocity  was  at  the  time  of  its  visit,  the 
cuiTeiit  was  yet  too  strong  to  be  overcome  by  a  steamer. 

The  river  has,  at  times  since  March  31,  been  (»x)nsiderably  higher  than 
it  was  on  August  4,  but  never  lower,  so  that  it  is  reasonable  to  assume 
that  during  four  months  in  the  present  year,  beginning  with  April,  the 
velocity  of  the  current  in  this  i)art  of  the  river  has  not  been  lower  than 
it  was  on  August  4.  In  other  words,  navigation  of  the  river  was,  for 
this  period  of  time,  impracticable. 

Ilow  much  longer  than  four  months,  in  the  present  year,  the  river  has 
been  and  will  be  at  this  point,  unnavigable,  we  cannot  say  with  definite- 
ness,  but  there  can  be  no  doubt  that  this  period  of  compulsory  disuse 
of  the  river  may  embrace  half  the  year.  In  other  terms,  the  locks  under 
the  present  condition  of  affairs,  although  projected  for  high  river,  can 
be  reache<l  from  below  only  at  a  low  or  medium  stage. 

At  a  low  stage  of  the  river  the  current  below  the  breakwater,  although 
ra])id,  being  in  one  place  as  much  as  8J  miles  i)er  hour,  is  practicable, 
and  <iuring  this  stage  of  water,  which  lasts  about  half  the  year,  ttie 
breakwater  can  be  reached  from  below  and  the  locks  used.  In  order, 
however,  to  make  this  low  water  navigation  below  the  breakwater  rea- 
sonable instead  of  barely  practicable,  it  s(?iems  to  us  that  the  reefs  which 
form  the  two  main  ra])ids  below  the  breakwater  ought  to  be  removed. 

Wo  are  informed  by  the  letter  of  Major  Gillespie  that  no  survey  of 
these  reefs  has  been  ma<le  with  the  view  of  obtaining  an  estimate  of  the 
cost  of  their  removal,  but  Major  Gillespie  estimates  the  quantity  of  rock 
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to  be  removed  approximately,  from  the  information  in  his  possession,  to 
be  50,000  cubic  yards,  in  order  to  give  10  feet  at  low  stage  of  the  river. 

The  Board  is  of  the  opinion  that  such  a  survey  and  estimate  ought  to 
be  made  as  soon  as  possible,  to  include  the  whole  of  the  reefs,  for  the 
reason  that  there  is  some  ground  to  hope  that  an  extensive  excavation 
of  these  reefs  would  not  only  improve  the  navigation  of  the  river  at  the 
low  stage,  but  also  afford  important  relief  in  another  and  totally  different 
respect,  which  we  now  proceed  to  notice. 

The  gauges  established  by  Lieutenant  Powell,  and  read  during  the 
high  stage  of  the  i)resent  year  indicate,  as  will  be  seen  by  the  longi- 
tudinal profile  accompanying  this  report,  marked  B,  that  there  is  an 
engorgement  of  the  river  in  its  high  stage  near  station  54. 

By  refei^nce  to  the  map  prepared  under  direction  of  Maj.  N.  Michler, 
Corps  of  Engineers,  October,  1874,  a  copy  of  which,  it  is  supposed,  is 
in  the  department,  it  will  be  seen  that  the  first  reef  lies  just  below  this 
station,  and  is  probably  the  cause  of  the  engorgement.  If  this  reef  be 
removed  it  must  have  the  effect  to  lower  the  flood  line  along  the  break- 
water and  to  lessen  the  height  of  this  construction  if  it  should  be  made 
to  accommodate  high- water  navigation. 

The  removal  of  these  reefs  will  also  have  some  effect  in  lowering  the 
low-water  level  at  the  foot  of  the  locks,  and  in  this  connection  the  Board 
thinks  with  Major  Gillespie  it  is  indispensable  that  the  improvements  of 
the  river  sliouhl  precede  the  building  of  the  locks. 

If  the  low-water  at  the  foot  of  the  locks  be  assumed  on  the  data  that 
we  now  have,  and  the  locks  be  now  built,  it  is  quite  possible  and  even 
probable  that,  when  the  reefs  below  are  removed,  and  the  low- water  level 
at  the  foot  of  the  canal  lowered,  the  locks  will  fail  to  serve  fully  the  pur- 
poses for  which  they  have  been  projected. 

We  summarize  these  opinions  as  follows  : 

1st.  That  the  medium  and  high -water  navigation  of  the  portion  of  the 
river  just  below  the  canal  is,  under  present  conditions,  impracticable. 

2d.  That  the  low-water  navigation  of  this  portion  of  the  river  is,  un- 
der present  conditions,  practicable,  but  not  convenient,  and  not  such  as 
ought  to  exist  in  the  approaches  to  a  canal  of  the  magnitude  and  im- 
portance which  this  must  always  be  as  the  outlet  of  an  extensive  agri- 
cultural countrv. 

3d.  That  the  low- water  navigation  can  be  improved  and  ought  to  be 
improved  by  the  excavation  .of  the  reefs  which  contract  the  low- water 
section. 

4th.  That  the  excavation  of  these  reefs  will,  according  to  the  extent 
of  their  removal,  tend  to  lower  the  level  of  low- water  at  the  foot  of  the 
breakwater,  and  also  to  equalize  the  high- water  slopes  and  velocities. 

5th.  That,  inasmuch  as  the  reference  of  the  sills,  the  aggregate  lift  of 
the  locks,  and  the  height  of  the  breakwater  are  dependent  upon  the 
regimen  of  the  river,  as  it  will  be  established  by  the  removal  of  the  reefs, 
it  is  a  logical  secpience  that  the  construction  of  the  masonry  of  the  locks 
and  of  the  artificial  channel  ought  not  to  be  commenced  until  the  reefe 
are  removed. 

The  Board  awaits  the  survey  and  estimates  for  the  removal  of  these 
reefs  and  the  results  of  the  study  of  the  cross- sections  of  the  river  at 
difierent  points  and  at  different  stages  before  expressing  an  opinion  as 
to  the  extent  of  excavation  that  ought  to  be  undertaken. 

In  the  mean  time,  and  during  the  time  occupied  by  the  removal  of  the 
reefs,  the  systematic  observations  of  heights  of  water  and  velocities 
will  be  a  valuable  element  in  any  further  consideration  of  the  subject. 

The  Board  sees  its  way  with  tolerable  clearness  through  the  processes 


2308     REPORT   OF   THE    CHIEF    OF   ENGINEERS,    U.    S.    ABMY, 

which  have  been  indicated  to  the  successful  accomplishment  of  low- 
water  navigation  which  may  be  expected  to  obtain  for  6  months  in  the 
year.  This  result  is  not,  however,  without  its  difficulties  and  its  seri- 
ous contingencies,  and  one  of  the  great  advantages  of  the  course  pro- 
posed by  Major  Gillespie  and  approved  by  the  Board  is,  that  time  will  be 
gained  for  careful  observation  and  study  of  what  can  be  done  and  of  what 
must  not  be  attempted. 

Some  of  the  points  which  we  think  require  study  and  iuv^olve  difficulty 
will  be  mentioned  in  what  follows. 

Having  reached  the  conclusion  that  actual  construction  ought  to  await 
the  improvement  of  the  navigation  of  the  river  i)roper,  it  seems  baitlly 
necessary,  at  the  present  time,  for  the  Board  to  exi)ress  an  opinion  as 
to  the  practicability  or  advisability  of  providing  for  high- water  naviga- 
tion. "VVe  are  convinced,  with  the  information  before  us,  that  ifigh-water 
navigation  will  require  the  constructions  spoken  of  as  possibilities  in  our 
report  of  September  24,  1877,  namely,  that  the  breakwater  will  have  to 
be  extended  to  Bradford's  Island,  the  channel  behind  the  island  exca- 
vated, and  additional  lockage  provided  at  the  foot. 

We  believe  that  the  cost  of  these  works  has  never  been  carefully 
estimated,  and  we  recommend  that  this  be  done  at  some  time  in  the 
future,  and  before  the  high-water  system  shall  be  again  considered. 

This  high-water  system  involves  one  difficulty  which  is  peculiar  to 
itself,  and  another  which  it  shares  with  the  low- water  navigation,  both 
of  which  appear  to  the  Board  to  be  serious.  We  merely  indicate  them 
for  the  purpose  of  commending  the  study  of  them.  The  first  is  found  in 
the  following  circumstances : 

About  2,000  feet  below  the  lower  end  of  the  breakwater  as  now  pro- 
jected, the  river,  at  its  low  stage,  is  only  400  feet  in  width.  The  base 
of  the  breakwater,  added  to  the  70  or  80  feet  of  channel  inside  of  it,  wiU 
take  up  about  one-third  of  the  cross  section  of  the  river,  where  it  is 
already  too  small.  Whether  or  not  it  may  be  necessary  to  make  some 
comi)ensation  for  this  contraction  by  cutting  away  the  noithem  shore, 
and  what  may  be  expected  to  be  the  effect  of  the  contraction  in  low  or 
high  stages,  are  questions  of  difficulty  and  importance. 

The  second  difficulty  is  due  to  the  sliding  of  the  hills  on  the  southern 
shore.  The  effect  of  this  on  the  proper  position  of  the  breakwater  is 
direct. 

Indeed,  this  final  position  will  result  from  a  balancing  and  a  compro- 
mise of  e^ils.  On  one  side  there  is  a  sliding  mountain,  which  threatens 
at  any  moment  to  fill  the  canal,  and  which  ought  not  really  to  be  touched 
in  excavation.  On  the  other  side  is  a  river  channel  too  narrow  to  be 
encroached  upon.  Yet  the  channel  must  be  narrowed  or  the  mountain 
cut.    One  or  both  of  these  (courses  must,  of  necessity,  be  followed. 

The  circumstances  of  this  work  as  they  now  appear,  impress  the  Board 
with  a  sense  of  difficulty  and  expensiveness  of  construction,  even  for 
low-water  navigation,  and  much  more  for  a  high-water  system. 

Under  existing  circumstances,  with  the  information  before  the  Board, 
we  are  of  the  opinion  that  operations  ought  to  be  directed  to  securing, 
for  the  present,  merely  the  low-water  navigation,  including  the  mediam- 
stage  navigation  if  this  shall  appear  pra<5ticable  during  the  excavation 
of  the  reefs.  The  additional  information  that  will  be  obtained  from  ob- 
servations of  river  phenomena  during  the  interval,  and  a  careful  esti- 
mate of  cost,  will,  in  due  time,  justify  an  exi>ression  of  opinion  whether 
or  no  the  high-water  system  is  practicable  or  advisable. 

The  Board  has  considered  the  proposition  made  by  Lieutenant  Powell 
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in  his  letter  of  July  28,  1879,  transmitted  by  Major  Gillespie,  and 
attached  to  his  communication  marked  A. 

Having,  however,  reached  the  conclusion  that  the  lock  construction 
ought  to  be  deferred  until  the  low- water  le\  el  at  the  foot  of  the  locks, 
as  aifecterl  by  the  improvement  of  the  river  below  the  breakwater  is 
established,  the  Board  does  not  think  it  necessary  to  express  at  present 
an  opinion  whether  or  not  the  plan  of  a  single  lift  wall,  as  proposed  by 
Lieutenant  Powell,  is  preferable  to  a  separation  of  the  lifts.  This  ques- 
tion may  properly  be  deferred  until  the  aggregate  lift  is  ascertained,  and 
the  epoch  of  resumption  of  lock  construction  approaches. 

The  suggestion  that  the  effect  of  cutting  the  hill  upon  the  location  of 
the  breakwater  be  ascertained  in  {idvance  has  already  been  alluded  to, 
and  is  approved. 

If  at  any  time  in  the  course  of  operations  that  we  have  recommended 
it  shall  appear  to  the  engineer  in  charge  practicable  to  make  a  test  of 
Lieutenant  Powell's  proposition  to  supply  water  from  the  river  at  the 
head  of  the  breakwater,  to  the  channel  inside  of  the  breakwater,  the 
Board  would  be  glad  to  see  it  done.  The  trial  will,  we  think,  be  inex- 
pensive, and  if  the  result  proves  unsatisfactory  little  will  be  lost,  and 
something  will  be  gained  in  increased  channel  room  at  the  foot  of  the 
locks. 

It  has,  however,  been  suggested  to  the  Board  that  possibly  the  removal 
of  the  reefs  may  so  reduce  and  equalize  the  current  at  the  foot  of  the 
main  rapids  and  below  that  boats  may  be  able  to  reach  the  locks  in 
low- water  without  the  shelter  of  the  breakwater. 

This  result  would  be  very  gratifying,  and  so  long  as  there  may  be 
hope  of  attaining  this  object,  it  would  not  be  judicious  to  undertake  the 
construction  of  the  breakwater,  or  to  make  a  test  of  Lieutenant  Powell's 
scheme. 

Kesi)ectfully  submitted. 

C.  Seaforth  Stewart, 
lAeutefiant- Colonel  of  Engineers. 
G.  H.  Mendell, 
Lieutenant- Colonelj  Corps  of  Engineers. 
G.  L.  Gillespie, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


A. 

letter   of   major   G.   L.   GILLESPIE,   CORPS   OP  ENGINEERS. 

United  States  Engineer  Office, 

Portland,  Oreg,,  August  6, 1879. 

Colonel  :  1  have  the  honor  to  present  for  the  consideration  of  the 
Board  the  following  recommendations  relative  to  the  construction  of  the 
canal  around  the  Cascades  of  the  Columbia  Eiver,  Oregon. 

In  order  that  commerce  may  rea[>  at  the  earliest  practicable  moment 
the  benefits  arising  from  the  improvement,  I  would  recommend  that  the 
construction  be  limited  for  the  present  to  the  obtaining  of  low-water 
navigation  around  the  Cascades.  In  the  prosecution  of  this  plan  it  is 
deemed  preferable  to  improve  first  the  river  from  the  foot  of  the  main 
rapids  to  the  lower  landing  of  the  Oregon  Steam  Navigation  Company, 
a  distance  of  6  miles,  by  removing  the  principal  reefs,  which  dam  the 
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river  and  form  short  and  steep  slopes  for  boats  to  contend  against  in 
ascending. 

This  done,  we  can,  with  a  close  approximation  to  accuracyy  determine 
the  low- water  line  upon  which  to  base  the  canal  references,  and  can 
better  determine  also  the  length  of  breakwater  necessary  to  be  bailt  in 
order  to  make  an  easily  accessible  approach  to  the  canal  during  low 
stages.  I  would  recommend  that  no  masonry  be  laid  in  the  construc- 
tion of  the  locks  until  after  the  river  shall  have  been  improved,  and  that 
the  existing  contract  be  so  far  modified  as  to  authorize  the  engineer  in 
charge  to  ai)ply  the  amount  of  the  appropriation  remaining  unpaid  in 
excavating  the  canal  prism. 

The  appropriation  of  March  3, 1879, 1  would  apply  in  making  detailed 
surveys  of  and  in  impro\ing  the  river.  It  is  thought  that  the  reefs 
should  be  bhisted  to  a  depth  of  at  least  10  feet  below  lowest  observed 
stage,  but  in  the  absence  of  any  surveys  to  determine  quantities,  I  am 
unable  to  give  an  estimate  of  the  cost  of  the  improvement.  An  esti- 
mate based  upon  the  general  map  of  the  river  placed  the  amount  to  be 
removed  at  50,000  cubic  yards  api)roximately.  It  is  probable  this  esti- 
mate will  be  increased  after  a  careful  survey  has  been  made.  As  the 
lowest  stage  of  water  occurs  in  the  late  autumn  and  winter,  now  is  a 
favorable  time  for  nuiking  arrangements  for  the  commencement  of  this 
improvement. 

1  submit  herewith  certain  papers  and  charts  prepared  by  Lieutenant 
Powell,  Corps  of  Engineers,  in  local  charge,  bearing  upon  the  details  of 
the  ccmstruction  of  the  canal. 

Very  respectfully,  colonel,  your  obedient  servant, 

G.  L.  Gillespie, 

Major  of  Engineers^ 
Bvt  Lieut,  CoLj  U.  8,  A. 

Lieut.  Col.  C.  S.  Stewart, 

Corps  of  Engineers^ 
Senior  Member  Board  of  Engineers,  Pacific  Coast 


LETTER  OF  LIEUTENANT  CHARLES  F.   POWELL,   CORPS  OF  ENQIKEERS. 

Portland,  Oreo.,  July^  1879. 

Sir:  The  following  is  Hiibinitted  concorning  olianges  in  the  plan  for  the  Cascade 
Canal. 

1.    BREAKWATER. 

This  structure,  being  of  so  jiernianent  a  nature,  should  be  located  to  g^ve,  with  cer- 
tainty, a  navigable  cliannel  behind  it  corresponding  to  the  width  of  locks.  In  view 
of  the  authority  for  the  adopted  lock  width,  the  history  and  present  dimensions  of 
American  river  canals,  a  decrease  of  this  width  does  not  seem  advisable.  F«»r  a  cor- 
responding low- water  channel  below  the  locks,  I  suggest  aminimam  sarfaoe  width  of 
60  fei't,  and  a  uiininiuni  width  at  8  feet  below  this  surface  of  72  feet.  Considering 
the  narrowness  of  the  river  along  the  line  of  the  breakwater,  the  great  Yolunie  and 
velocity  of  wat-<^r  at  flood  stages,  the  permanent  character  of  the  bed,  and  the' liability 
for  ici^  gorges,  it  ap))eurs  that  the  breakwater  should  not  be  thrown  any  farther  ftt>m 
the  adjacent  shore  tlian  to  secure  the  required  channel  width.  I  recommend  that  th« 
cutting  on  the  adjacent  bank  be  made  in  advance  of  the  construction  of  the  breihk- 
water. 

As  to  the  lengtli  of  the  breakwater,  I  am  of  the  opinion  that  its  continuation  to 
Bradford's  Island  is  required  for  cvcu  ordinary  high-wat-er  navigation,  and  we  should 
acknowledge  in  tht^  constru(;tion  of  the  canal  as  a  fact  that  the  back-water  in  the  pro* 
tected  channel  will  be  that  due  to  the  water  surface  at  the  foot  of  the  island  when  the 
breakwater  is  completed.  If  the  island  chute  is  not  made  the  low-water  channel,  then 
the  back-v\ater  during  low  stages  will  be  that  due  to  the  river  surface  opposite  the 
opening  left  for  the  passage  of  boats. 
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The  question  of  excavating  the  chute  for  a  low-water  channel,  or  leaving  an  open- 
ing, with  a  ^ate  or  other  an'augeiueut  for  closiug  it  during  high- water,  in  ouo  of  cost. 
The  navigation  opening,  if  maiue,  should  not  be  above  the  old  middle  landing.  The 
thickness  and  ballast  of  the  breakwater  required  may  render  it  practically  water- 
tight after  a  few  years. 

The  minimum  draught  of  8  feet  can  be  obtained  by  depression  of  lock  No.  2  and  ex- 
cavation of  channel  below,  or  by  supplying  water  from  the  river  near  the  head  of  the 
breakwater.  I  recoinmend  the  latter  method,  and  that  the  general  form  of  the  feeder 
in  ])lau  be  that  shown  as  the  first  kind  of  openin^j;  in  the  breakwat<'r  mentioned  in  my 
paper  on  gate  pressures.  The  widih,  with  ditterent  heights  of  the  opening  and  veloc- 
ities of  the  channel,  are  given  in  calculation  attached  herewith.  The  results  make  the 
fall  to  be  overcome  at  low  stage  as  '24  feet. 

2.    LOCK   CONSTRUCTION. 

I  recommend  a  single  lift-wall  of  24  feet,  and  the  addition  of  a  lower  guard  (relief) 
gate.  Th(»  best  lieights  for  this  gate  and  the  lower  lift-gate  are  ditWcult  to  determine, 
on  account  of  the  problematic  effect  of  the  canal  iu  raising  the  river  surface.  I  think 
the  walls  should  be  made  to  support  gates  of  54  ami  44  feet  in  height ;  that  the  thick- 
ness at  the  base  of  the  inner  chauiber-wall  should  be  ^^—'il  feet;  tliat  the  thickness  at 
the  base  of  the  outtT  chamber  wall  should  be  that  due  to  the  height  of  flood-water  op- 
posite, '/  =  'M\  feet  (f )  Protection  from  flood- water  above  the  top  of  the  lift-gate  could 
be  given  by  crib-work  resting  on  the  chamber-wall. 

I  think  the  walls  of  l^ck  No.  1  should  be  constructed  to  support  upper  and  middle 
gates  of  r>4  and  44  feet  in  height. 

I  recomnieiid  the  omission  of  the  guard  gate  (in  the  first  construction  of  the  canal) 
and  the  liea\  y  j>n'l(ll  d  ciib-wurk  above  the  locks,  and  the  a<ldiiiou  ot'a  iww  lock  next 
in  advance  ot  tin*  present  loeic  No.  I,  with  the  ne'v  upper  gate  ri4  l4*e.  in  height.  A 
thin  breakwater,  in  prolongation  of  the  outer  lock  walls,  will  be  necessary,  also  a 
heavy  wing-wall  from  the  left  side  of  the  new  Upper  gate  to  high  ground  of  adjacent 
bank.  With  two  locks  above  the  lift-wall,  I  think  that  high-water  navigation  will  be 
secured. 

For  ])rotection  against  flood-water  in  lock  No.  1,  a  crib-work  could  be  rested  on  the 
outer  chamber-wall,  iu  the  same  manner  as  for  lock  No.  2. 

As  the  heights  of  the  gates,  except  those  of  the  guard  lock,  are  dependent  upon  the 
effect  of  the  breakwater,  it  seems  a  good  plan  to  put  in  the  guard  lock  the  outer  lock- 
walls  and  the  breakwater  before  completing  the  inner  walls  of  locks  No.  1  and  No.  2. 

3.    MOTIVE    POWER. 

On  account  of  the  difticulties  in  the  application  of  water  power  from  the  river,  and 
the  non-availability  of  a  mountain  stream  from  which  a  reservoir  might  be  supplied, 
I  recommend  the  abandonment  of  water  p(»wer  for  moving  gates  and  valves. 
Very  respectfully,  your  obedient  servant, 

Cha8.  F.  Powell, 

First  Lieutenant  of  Engineers. 
Maj.  G.  L.  Gillespie, 

CorpH  of  Engineers  J  U,  S,  A. 


report  of  major  g.  l.  gillespie,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.^  November  29, 1879. 

(tKNERAL  :  I  have  the  honor  to  acknowledge  the  receipt  of  depart- 
ment letter  of  November  12,  1879,  referring  to  the  construction  of  the 
canal  around  the  Cascades  of  the  Cohimbia  River,  Oregon,  in  connec- 
tion with  the  report  of  the  Board  of  Engineers  for  the  Pacific  Coast, 
dated  August  19,  1879,  and  inclosing  certain  memoranda  prepared  by 
Maj.  J.  M.  Wilson.  Before  the  final  instructions  are  issued,  I  desire  to 
l)resent  to  the  department  a  few  facts  touching  the  construction  in  its 
relation  to  the  river. 

The  plan  which  I  advanced  to  the  Board,  which  was  adopted  by  them 
in  part,  and  of  the  feasibility  of  which  I  am  now,  after  frequent  careful 
examinations  of  the  river  at  lower  stages,  more  assured  than  at  the  time 
of  the  meeting  of  the  Board,  was  that  a  low-water  navigation  of  the 
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river  to  the  foot  of  the  locks  for  seven  months  in  the  year  could  be 
obtained  without  the  expense  of  building  a  breakwater.  I  took  the 
ground  that  the  propriety  of  building  the  breakwater  at  all  was  ques- 
tionable. If  built  close  to  the  left  bank,  as  projected,  exteusive  excava- 
tions below  the  low- water  line  would  be  required,  which,  beyond  a  doubt, 
would  occasion  great  local  land  slides,  and  if  the  breakwater  were  i)ushed 
out  into  the  stream  it  would  make  an  obstruction  to  the  outflow  of  the 
water  at  points  where  there  was  already  too  much  of  an  engorgement. 
I  proi)osed  to  get  the  navigation  I  advocated  by  opening  passages 
through  the  reefs  so  that  boats  could  take  advantage  of  the  e<ldies  on 
the  right  bank,  now  disconnected  by  reason  of  the  reefs.  The  I'eefs  in 
the  river  are  all  alike  and  similar  to  the  plateau,  where  excavations  for 
the  canal  are  going  on.  The  underlying  mass  or  bed-rock  is  very  irreg- 
ular in  its  shape;  an  outcropi>ing  of  it  at  one  point  is  no  indication  where 
it  will  be  found  20  feet  off,  and  its  surface  is  covered  with  bowlders  laid 
as  if  by  the  hand  of  a  mason.  By  stripping  the  reefs  of  the  largest 
bowlders  for  a  convenient  width  to  form  a  deep  channel  near  the  right 
bank,  I  am  firmly  convinced  that  boats  c^u  as  readily  reach  the  foot  of 
the  locks  as  they  can  the  end  of  the  projected  bveakwater.  In  either 
project  the  passage  of  the  river  has  to  he  mads^  with  the  advantages  vastly 
in  favor  of  the  upper  point.  I  gave  the  amount  of  rock  to  be  removed 
at  50,000  cubic  yards;  this  included  work  at  all  the  reefs.  I  now  know 
that  it  is  necessary  to  work  only  at  the  point  on  right  bank  opposite 
station  37,  find  at  station  54,  with  a  probable  removal  of  an  occasional 
bowlder  below.  The  bowlders  are  so  accessible  that  they  can  be  blasted 
for  $1.50  per  yard,  and  $25,000  to  $;{0,000  expended  will  give  a  practi- 
cable and  convenient  channel,  at  medium  low  stages,  to  the  foot  of  the 
locks. 

I  wish  to  say  to  the  department  that  the  low-water  navigation  from 
September  to  January  is  worth  tenfold  more  to  this  country  than  the 
navigation  of  the  remaining  portion  of  the  year.  Now,  in  regard  to  the 
draught  of  boats:  During  the  busy  season,  from  September  1  to  Jan- 
uary 1,  when  the  river  is  of  the  greatest  use  in  getting  out  the  cereals, 
the  steamboats  between  Portland  and  the  Lower  Cascades,  and  from 
the  TJpi)er  Cascades  to  the  Dalles,  draw  nstuiUy  Jrom  8  to  8J  feet  The 
superintendent  of  the  Oregon  Steam  Navigation  Company  told  me  a  few 
days  since  that  that  de])th  was  sometimes  exceeded;  and  I  was  further 
told  by  the  captain  of  the  Wide  West,  on  Tuesday  last,  when  I  came 
down  the  river,  that  he  had  struck  several  times  lately  a  shoal  where 
they  had  always  counted  upon  having  9  feet.  He  meant  that  his  draught 
was  near  9  feet.  The  draught  above  Celilo  is  of  course  much  lower. 
Supposing  the  canal  and  its  breakwater  to  have  been  finished  last  sea- 
sou,  as  projected,  its  miter-sill  reference  would  have  been  so  high  as  to 
have  i)r()hil)ited  the  use  of  the  canal  to  all  vessels  drawing  over5J  feet. 
(See  discussion  of  canal  references  in  my  annual  report.  The  conditions 
are  unchanged.)  The  Oregon  Steam  Navigation  Company  are  now  using 
freight-barges  on  the  Columbia  River  below  the  Dalles,  four  from  Port- 
land and  four  from  the  Dalles.  It  is  probable  that  at  an  early  day,  when 
the  broad  gauged  railroad  is  (jompleted  from  Wallula  to  Celilo,  for  which 
advertisements  have  been  published,  this  small  number  of  barges  will 
be  increased  to  a  Heet,  with  an  exi)ectexl  use  of  our  canal  at  the  Cas- 
cades to  enable  them  to  reach  Portland  without  breaking  cargo.  The 
present  barges  have  an  average  length  of  200  feet,  draught  7  to  10  feet| 
and  are  towed  in  pairs  by  a  steamer,  also  loaded  to  its  fullest  tonnage 
capacity.  The  fact  is  that  the  miter-sill  draughts  are  dependent  apcm 
the  minimum  depth  of  low  channel  between  the  Cascades.    This  min- 
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iniuiii  depth  may  be  assumed,  deduced,  or  actually  determined.  The 
Board  decided  upon  the  actual  (^termination^  on  account  of  the  impor- 
tance of  every  foot  in  tlie  h)cks,  whose  pites  are  to  he  54  to  58  feet  high, 
anci  span  70  feet.  Major  Wilson's  oi)inion  about  the  navigation  of  the 
river  at  low  stage  corroborates  in  the  most  positive  manner  the  conclu- 
sions of  the  Board  which  led  it  to  reserve  the  artiticial  channel  behind 
breakwater  for  high- water  only.  If  tlie  low- water  navigation  is  practi- 
cable, as  Major  Wilson  states,  and  can  be  made  convenient,  as  the 
Board  allirmed,  it  would  seem  a  useless  expense  to  make  an  artificial 
low- water  channel  of  even  100  feet,  to  say  nothing  of  one  11,000  feet  in 
length  when  extended  to  Bradford's  Island. 

The  difficulty,  magnitude,  cost,  and  liability  to  destruction  of  the 
breakwater  by  ice,  and  the  excavation  for  an  artificial  low- water  chan- 
nel, seem  to  be  undervalued.  As  i)rojected,  the  breakwater  has  a  length 
of  4,000  feet,  an  average  width  of  24  feet,  and  average  height  of  65  feet. 
It  has  (proi)erly)  close  joints,  and  will  be  ballasted  with  stone,  closely 
packed,  to  give  it  sufficient  weight  to  resist  outside  pressures  at  high 
stage,  aiul  if  not  practically  water-tight  when  first  built  will  become  so 
within  a  few  years.  It  will  rest  upon  a  very  uneven  rocky  bottom, 
w^hich  sloi)es  both  ways,  and  that  it  may  i)Ossess  the  requisite  strength 
and  solidity  the  river  bottom  must  be  either  blasted  out  or  filled  up  to 
a  grade  admitting  of  a  level  bottom  for  the  cribs.  The  blasting  at  that 
depth  in  such  a  swift  current  will  be  necessarily  expensive.  Tlie  filling 
cannot  be  made  into  a  solid  masonry  wall,  but  mnst  be  spread  wide  as 
pierre  perdu  to  give  a  good  foundation,  and  this  again  encroaches  upon 
our  water-way.  Supposing  the  foundation  [)roperly  pre])ared,  my  expe- 
rience in  timber- work  in  water  teaches  me  that  cribs  cannot  be  sunk, 
the  supeistructure  carried  to  a  height  of  i^C^  feet,  and  the  stone  filling 
I)ut  in  at  that  height  at  a  less  cost  than  $250  i)er  foot.  This  would 
make  the  cost  of  the  projected  breakwater  alone  $1,000,000,  or,  if  car- 
ried to  Bradford's  Island,  twice  that  sum,  or  more  than  the  estimated 
cost  of  the  canal  and  its  ajiproaches.  1  think  Major  Wilson  is  mistaken 
in  the  cause  of  the  sliding  of  the  left  bank  below  the  locks.  The  mate- 
rial overlying  the  sandstone  moves  under  the  action  of  its  own  weight 
and  the  jtreftsure  behind  it — the  mountain  streams  and  the  erosion  by  the 
current  at  high  stages.  The  sandstone  is  a  more  permanent  part  of  the 
bank,  and  is  not  eroded  to  any  considerable  extent  by  the  river  current. 
The  land-slides,  which  I  fear  commence  at  the  very  crest  of  the  mount- 
ain range,  one  can  see  their  advance  along  the  whole  line  of  the  range, 
and  are  simply  the  gradual,  ])rogressive  denudation  of  the  mountain 
slopes.  The  time  will  come  when  the  Cascade  Range  at  the  Columbia 
liiver  will  have  as  barren  rocky  slopes  as  are  seen  in  the  Upper  Colum- 
bia and  Snake  Rivers,  where  not  a  tree,  shrub,  or  flower  can  be  distin- 
guished. The  covering  material  is  sliding  to  the  base  of  the  mountains 
and  will  eventuallv  reach  the  bed  of  the  stream.  It  cannot  be  success- 
fully  resisted  by  any  temporary  device.  A  breakwater  to  resist  the 
degradation  of  tlie  banks  would  but  partially  fulftll  its  office.  From  my 
knowledge  of  the  deliberation  of  the  Board,  I  can  8tat«  that  the  Board 
positively  declined  to  fix  the  reference  of  the  lower  lock  bottom  until 
the  river  had  been  imi)roved,  and  that  on  account  of  the  problematic 
effect  of  su(;h  improvement  the  Board  recommended  surveys  and  obser- 
vations of  river  phenomena;  the  former  to  give  estimates  of  cost  of 
improvement,  the  latter  to  determine  that  point  during  the  improvement^ 
when  the  open  low- water  navigation  became  convenient,  and  the  conse- 
quent depth  required  in  the  artificial  channel  for  high-water.  The  very 
requirements  in  section  4,  department  letter,  governed  the  Board  in  de- 
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'     ciding  that  the  lock  and  artificial  channel  construction  "  should  not  be 
commenced  until  I  he  reefs  are  removed." 

The  first  interrogative  in  section  5,  department  letter,  is  answered  in 
the  negative.  The  low-water  channel  was  to  be  in  the  main  river,  op- 
posite and  7iot  behind  Bradford's  Island.  The  former  was  actually  used 
for  years  i»y  the  river  boats,  and  has  been  this  winter  by  a  "si*ow 
schooner"  under  safl ;  the  latter  channel  is  dry  at  low-water.  The  Board 
intendcMi  the  island  chute  as  part  of  the  high-water  channel  only,  and 
recommended  that  the  cost  of  prei)aring  the  channel  be  made  "at  some 
time  in  the  future,  and  before  the  hij^li-water  system  be  a^fi^m  consid- 
ered.'' The  main  object  of  the  attempt  to  improve  the  river  for  low- 
water  navigation  was  to  prevent  "material  expenditure"  of  work  uiK>n 
the  artificial  channel,  the  expense  of  first  cost  and  maintenance,  the 
difliculty  of  construction,  and  the  liability  to  injury  of  which  increase 
greatly  with  the  depth  recpiired,  and  this  depth  increases  with  the  in- 
crease of  length  of  breakwater.  I'he  opening  of  the  breakwater  near 
the  head  of  Bradford's  Island,  to  be  closed  during  high-water,  was 
brought  before  the  Bonrd^  but,  liaving  decided  upon  the  improveiueut  of 
river  for  low- water  navigation,  it  was  pointed  out  by  Lieutenant  Powell 
that  the  luoper  place  for  this  opening  was  at  the  head  of  the  brtdkwattr; 
for  there  the  width  of  the  artificial  channel,  the  height  of  structure,  the 
depth  of  excavation  at  the  foot  of  a  sliding  bank,  and  the  eiieroach- 
nient  upon  an  already  engorged  water-way,  would  be  decreased  and 
nothing  lost,  for  the  construction  of  the  breakwater  would  not  interfere 
with  a  i)revious  low-water  navigation.  The  excavation  now  going  on 
is  being  nu\de  with  a  view  to  such  an  opening. 

The  main  issue  is,  shall  the  river  or  artificial  channel  be  nsed  for  the 
low-water  navigation  ?  If  the  former,  ought  the  river  improvement  to 
be  made  before  lock  construction  f  And,  for  the  high-water  system,  is  it 
desirable  to  enlarge  the  water- way  in  the  river  by  partial  removal  of 
reefs,  and  by  stripi)ing  the  sharp  points  of  banks  of  their  massive 
bowlders  to  compensate  for  encroachment  upon  the  river  by  the  break- 
water f  The  cost  of  river  improvement  is  certainly  small  when  compared 
with  that  of  an  artificial  low-water  channel.  The  present  and  urgent 
need  is  for  low-water  navigation ;  and  I  strongly  advocate  river  improve- 
mt'Ut  on  account  of  its  cheapness,  readiness  with  which  it  can  be  made^ 
aiul  the  early  day  which  may  be  given  for  oi)ening  the  canal  to  low- 
water  navigation.  The  winter  is  so  far  advanced  that  the  entire  appro- 
priation cannot  be  profitably  expended,  even  if  deemed  exx)edient,  this 
season  ;  but,  as  1  have  stated,  $25,000  may  well  be  applied  at  the  places 
offering  greatest  obstacles  to  navigation,  the  result  on  the  present  low 
and  next  high  water  required  observed  and  the  canal  references  fixed 
with  a  margin  for  safety. 

No  new  buildings  will  be  required  for  the  laboring  force  near  the  site 
of  the  improvemeiit,  as  the  buildings  at  the  locks  will  be  suiBcient,  and 
the  force  can  be  f(*rried  to  and  from  their  work. 

I  respectfully  ask  a  patient  consideration  of  the  foregoing  in  con- 
nection with  the  rejmrt  of  the  Board,  and  if  the  department  still  thinks 
that  it  is  not  expedient  to  attempt  to  gain  low-water  navigation  in  the 
manner  herein  outlined,  I  shall  execute  to  the  best  of  my  ability  the 
plans  heretofore  i)rojected  and  a|)proved. 

Very  resi)ectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Major  of  Engineers^ 

Bvt  Lieut  CoU^  U.  8.  A* 

The  Chief  of  Engineer«,  U.  S.  A. 
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M  M  5. 

IMPROVEMENT  OF  THE  MOUTH  OF  COLUMBIA  RIVER,  OREGON. 

Ill  compliance  with  the  river  and  harbor  act  approved  March  3,  1879, 
a  survey  of  the  bar  at  the  mouth  of  the  CoUimbia  Eiver  was  made 
under  instructions  from  this  office  by  G.  M.  Jessen,  assistant  engineer, 
Au<(ust  to  October,  1879,  in  com  inuance  of  the  survey  of  the  previous 
year,  and  to  comply  further  with  as  much  of  the  river  and  harbor  act  of 
June  18,  1878,  as  required  a  thorough  survey  of  the  bar  and  the  prepa- 
ration of  a  plan  and  estimates  for  its  permanent  improvement. 

Mr.  Jessen  completed  the  survey  in  October,  1879,  and  his  report, 
which  was  submitted  to  me  December  4,  was  transmitted  with  mine  U> 
the  department,  dated  December  19,  1879. 

The  north  channel,  especially  at  the  shoal  east  of  Sand  Island,  has 
continued  to  shoal  since  the  date  of  that  report,  and  at  very  low  tide, 
when  the  sea  is  rough,  no  vessel  or  steamer  drawing  over  17  feet  will 
attempt  to  cross  the  shoal,  preferring  to  remain  at  the  outer  anchorage 
in  Baker's  Bay  until  the  advance  of  the  flood. 

I  made  an  attemi)t  during  two  weeks  in  January  to  deepen  the  water 
over  this  shoal  by  the  use  of  the  scraper  attached  to  the  dredger,  the 
only  means  I  had,  but  I  could  succeed  only  in  reducing  the  crests  of  the 
deposits  with  an  increase  of  depth  of  barely  1  foot.  Late  examinations 
at  Sand  Island  and  across  the  middle  sands  westward  of  Sand  Island 
led  me  to  infer  that,  after  the  summer  freshet  of  the  Columbia  has  sub- 
sided, nature  will  have  corrected  unaided  the  difficulties  shipping  has 
experienced  the  past  year  at  the  entrance  to  this  river,  by  the  opening 
of  a  deep  channel  through  the  middle  sands  at  the  "Swash,^  which  was 
predicted  in  my  first  report  of  December  18, 1878,  or  a  little  to  the  south- 
westward,  near  where  the  present  range  of  the  Sand  Island  beacons 
extended  crosses  those  sands. 

The  citizens  of  Astoria  are  anxious  that  some  extensive  work  of  im- 
provement should  be  Uiken  in  hand  to  increase  the  depth  of  water  over 
the  bar. 

The  plan  proposed  in  my  report  of  December  19,  1879,  had  in  view 
only  the  correction  of  the  immense  deposits  which  have  been  made  in 
past  years  on  the  imide  of  the  bar,  tending  to  shoal  the  outer  harbor  and 
the  approaches  to  Baker's  Bay.  From  the  nature  of  the  circumstances 
there  always  will  be  a  bar  at  the  entrance,  and  no  local  improvement 
can  prevent  its  formation ;  but  it  is  a  question  for  long  investigation 
whether  it  be  not  possible  to  give  a  direction  to  the  ebb  currents  by  con- 
tracting the  outlet  from  the  inside  that  will  keep  open  a  straight  chan- 
nel directly  westward  through  the  present  Middle  Sands  out  and  over 
the  bar,  so  that  there  may  be  fewer  detentions  arising  from  shoal  water 
on  the  inside.  It  is  not  i)0S8ible  to  estimate  the  advantages  arising  from 
su(^h  a  result.  The  execution  of  any  plan  proposed  as  a  remedial  meas- 
ure will  cost  a  great  deal  of  money  and  will  consume  a  great  deal  of 
time,  and  the  interests  involved  are  so  extensive  that  great  caution 
should  l>e  used  against  a  hasty  commencement  of  immature  plans.  I  am 
not  prepared  to  say  at  this  time  that  the  plan  proposed  by  me  is  the 
best  to  be  followed.  I  can  only  say  that  it  is  the  only  one  which  my 
present  knowledge  of  the  locality  and  its  exposure  will  permit  me  to 
present  for  the  consideration  of  the  department. 

The  south  channel,  like  the  north  channel,  has  shoaled  to  a  great  ex- 
tent during  the  year,  the  result,  it  is  believed,  of  the  severe  southerly 
storms  which  prevailed  with   short  interruptions  from  November  to 
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March.  These  storms  have  likewise,  by  their  loug  continuance,  at  times 
raised  tlie  wator  in  the  outer  liarbor  to  such  unusual  heights  that  at 
high-tides,  when  a  strong  southerly  wind  was  prevailing,  the  waves 
have  swept  up  along  tlie  beach  in  front  of  Fort  Stevens  and  toppled 
over  into  the  ditch  without  doing  any  special  injury  to  the  fort,  though 
not  witliout  exciting  great  fears  on  the  part  of  the  coinmaiiding  officer 
that  the  fort  was  being  endangered,  and  that  the  erosion  of  the  beach 
to  the  westward  might  incrciuse  so  rapidly  as  to  open  a  channel  for  the 
sea  between  the  buildings  of  the  garrison  and  the  fort. 

In  March,  1880,  the  usual  annual  survey  was  made  of  the  shore  line 
of  Point  Adams  and  Clatsop  8])it.  It  shows  that  since  the  last  annuid 
survey  the  shore  line  on  the  northwest  of  Point  Adams  has  moved  in  a 
southeasterly  direction  from  25  to  180  feet.  The  injury  to  the  shore  has 
occuiTcd  principally  above  high  tide  line  by  the  waves  cutting  under  the 
soft  loam  and  causing  the  crest  to  fall  over. 

This  erosion  is  not  followed  by  dee^)  water  along  the  face  of  the  beach, 
but,  on  the  (M)ntrary,  the  beaeh  seems  to  be  extending  outwards  on  that 
side,  gradually  following  the  eastward  extension  of  Clatsop  Spit. 

Indian  Mound,  a  small  hillock  10  feet  high,  lying  west  of  the  fort^ 
has  lost  its  western  half  by  the  erosion  which  occurs  in  very  rough 
weather  in  si)ring-tides.  Northwest  of  the  fort,  in  front  of  the  rubble 
wall  built  in  1877,  the  high-tide  line  has  for  the  same  reason  advanced 
140  feet,  approaching  the  east  end  of  Clatsop  Spit,  which  is  moving  east- 
ward progressively. 

On  the  northeast  side  of  the  fort  the  beach  has  gained  throughout  the 
year,  but  the  high  tide  lino  has  receded  nearly  40  feet.  The  axis  of 
Clatsop  Spit  has  inoviMl  ea.stward  400  feet,  its  northern  end  250  feet 
northward,  and  its  (»astern  end  400  feet  eastward.      " 

Whilst  the  changes  here  not<Ml  have  been  going  on  along  the  main 
shore,  an  inspection  of  the  comparative  chart  which  accompanies  this 
rei)ort  will  show  that  an  ecpially  important  aud  significant  change  has 
occurred  in  the  dinuMisions  and  depth  of  the  lagoou  at  the  base  or  shore 
end  of  Clatsop  Spit. 

As  long  as  that  lagoon  remained  deep  and  large,  and  was  filled  by 
every  flood,  a  deei)  and  wide  outlet  was  kept  open  near  Indian  Moand. 
During  the  past  year  the  lagoon  has  been  rapidly  shoaling,  and  a  sand 
island,  first  appearing  on  tlu'  exterior  in  1870,  has  continued  to  move 
bodily  towanls  the  eastward  until  at  last  the  outlet  of  the  lagoon  is 
almost  closed  at  low-tide. 

Just  at  tliis  point — the  outlet  of  the  lagoon — is  where  all  the  erosion 
has  been  taking  place  of  late,  but  I  am  of  the  opinion  that  it  has  reached 
its  maximum,  and  that  during  the  summer  the  lagoon  will  be  filled  up, 
that  the  sand  ishmd  will  form  ])art  and  parcel  with  the  main  shore,  and 
that  the  high -tide  lin(»  will  advance  outwards  from  Indian  Mound,  and 
the  main  shore  at  that  point  be  securely  protected  against  further  ero- 
sion. Should  natural  causes  not  bring  about  this  result,  it  may  be  nee- 
essary  to  build  a  brush  and  stone  revetment  along  the  face  of  Indian 
Mound  to  encourage  the  growth  of  a  beiich  there  and  protect  the  shore 
against  inroads  by  the  waves.  Such  a  revetment  should  not  be  less 
than:i,000  feet  hmg,  and  it  is  estimated  that  it  will  cost  $10  per  ranning 
foot. 

The  annual  survey  of  Sand  Island  shows  that  the  northwest  end  has 
moved  800  feet  westward  and  1,;300  feet  northward  since  the  survey  of 
1879.  The  southeast  part  is  unchanged.  The  narrowest  point  near  the 
middle  is  now  500  feet  across,  against  840  feet  in  18 1 9. 
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The  island  is  gradually  crowding  against  the  north  channel,  making 
it  narrower  and  shoaler  each  year. 

The  following  statistics,  required  by  act  June  23, 1866,  are  respectfully 
submitted. 

The  appropriations  for  this  work  have  been  as  follows : 

Act  of  Jimt?  18,  1878 $5,000  00 

Act  of  March  3,  1879 5,000  OO 

Total  10,000  00 

The  harhor  is  in  the  collection  district  of  Oregon.  The  nearest  port  of  entry  is  at 
Astoria,  1*2  niil«*s  from  the  entrance.  There  is  a  light-house  and  work  of  defense  on 
each  side  of  the  entrance. 

Amount  of  revciine  collected  at  Astoria  during  the  eleven  months  end- 
ing June  1,  1H80 jg29, 12ri  00 

Value  of  iniiiorts $28, 276  00 

Value  of  ex])ort8   ...    .f  1, 973, 221  00 

Vessels  entered,  229  ;  aggregate  tonnage 355, 917 

Vessels  cleared,  249  ;  aggregate  tonnage ., 380, 619 

Money  statement, 

July  1,  1879,  amount  available : $5,000  00 

July  I,  1880,  amount  expended  during  tiscal  year 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 20,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1882.  20,500  00 


report  of  mr.  robert  a.  habersham,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Oreg,y  June  30,  1880. 

Colonel:  I  have  the  honor  to  submit  the  following  report-of  the  surveys  of  Point 
Adams  and  Clatsop  Spit,  and  of  Sand  Island,  at  the  mouth  of  the  Columbia,  made 
during  the  last  week  in  March  of  this  year,  with  the  respective  charts;  also  compara- 
tive charts  showing  the  movements  of  the  shore  lines  as  shown  by  the  surveys  made 
annually  since  18(fe,  the  date  of  the  first  surveys  made  under  the  direction  of  this 
office. 

POINT   ADAMS  AND  CLATSOP  SPIT. 

The  following  are  the  principal  changes  hero  since  April,  1879 : 

The  high-tide  line  of  Clatsop  Spit  has  advanced  northward  340  feet,  and  the  beach 
betwepu  the  high  and  low  tide  lines  at  the  north  end  of  the  spit  became  steeper ;  the 
axis  of  the  spit  has  moved  eastward  400  feet,  its  eastern  extremity  at  high-tide  line 
being  now  only  250  feet  from  the  shore  line  of  Point  Adams,  nearly  closing  the  Swash 
Channel,  which  is  thus  convertred  into  a  lagoon.  Within  the  lagoon  shoaling  has  re- 
duced the  general  de]>th  to  from  1  to  6  feet,  except  at  one  point  opposite  the  mouth  of 
the  princi])al  outlet  of  the  marshes  back  of  the  fort,  where  the  depth  is  19  feet;  7  feet 
of  this  Ixiing  due  to  the  bar  formed  across  the  mouth  of  the  lagoon  by  the  eastward 
growth  of  the  spit,  whereby  all  tides,  except  very  high  springs,  are  excluded. 

Formerly,  before  the  formation  of  this  bar,  the  depth  at  this  point  was  19  feet  at 
low- water,  showing  a  shoaling  up  to  the  present  time  of  7  feet  here. 

The  lagoon  contains  a  number  of  large  drift  trees,  brought  in  over  the  bar  by  very 
high-tides.  The  spit  appears  to  be  rapidly  approaching  a  junction  with  Point  Adams 
near  the  western  extremity  of  the  sea-wall  built  in  1877. 

The  shore  line  of  Point  Adams  on  the  north,  northwest,  and  northeast  of  the  fort 
has  not  changed  materially  during  the  last  year.  During  the  extraordinarily  high- 
ti<le8  and  stormy  weather  which  prevailed  last  spring,  the  waves  made  a  breach  30 
feet  long  in  the  fence  northeast  of  the  fort. 

West  of  the  fort  for  2,000  feet  along  the  shore  of  the  lagoon,  at  high- water  level,  the 
bank  has  lost  from  50  to  180  feet  in  width,  from  the  beating  of  the  small  waves  gener- 
ated inside  of  Clatsop  Spit  by  westerly  winds.  The  least  distance  from  the  shore  of 
the  lagoon  to  the  fence  west  of  parade  ground  is  370  feet. 

The  soundings,  which,  owing  to  bad  weather,  could  not  be  made  nntil  the  end  of 
May,  show  that  northeast  of  the  fort  the  depths  at  some  points  are  from  3  to  8  feet 
grtTater,  and  at  others  from  2  to  5  feet  less,  than  in  1879.    The  principal  change  in  the 
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f;eDeral  contour  of  the  bottom  appoating  along  the  ourre  of  6  feet  depth^  which  is  100 
eet  nearer  to  the  low -tide  line. 

Over  the  submerged  portion  of  Clatsop  Spit  the  depths  near  the  shore  line  are  neater 
by  from  3  to  4  feet.  The  head  of  the  sjut  opposite  Sand  Island  is  said  to  have  snoaled 
so  much  as  to  be  nearly  awash  at  extreme  low-tide.  At  the  time  the  sarvey  wss 
made  the  sea  was  so  rough  that  this  s^ioal  could  not  be  sounded,  or  even  approached 
near  enough  to  allow  close  examination. 

The  chart  of  the  first  United  States  survey  of  the  mouth  of  the  Colambia,  made  in 
1841  by  Commander  Wilkes,  United  States  Navy,  shows  the  Indian  village  of  Clat«>p 
1  mile  north-northwest  of  the  jmint  where  Fort  St^ivens  now  stands,  while  the  high- 
tide  line  to  the  wi.'st-northwest  was  5,030  feet  distant  from  the  present  line  of  the  wt^ 
fence.  In  18(>H  the  high-tide  line  was  found  to  have  traveled  2,870  feet  in  a  south- 
easterly direction.  Its  progress  since  then,  in  the  same  direction,  as  is  shown  by  the 
annual  surveys,  has  been  found  to  be — 

FmL 

In  1869 80 

In  1870 40 

In  1871 305 

In  187-2 190 

In  1873 173 

In  1874 24 

In  1875 150 

In  1876 158 

In  1877 75 

In  1878 23$ 

In  1879 38 

In  1880 IW 

Total  since  1868 1,760 

Total  since  1841 4,630 

The  average  distance  moved  annually  having  been  119  feet  since  1841. 

The  erosion  was  not  confined  to  the  west  side  of  Point  Adams,  but  extended  all 
around  the  point,  and  in  1877  had  approached  to  within  40  feet  of  the  fence  north  of 
the  fort. 

The  sea-wall  built  the  same  year  arrested  its  progress,  and  to  some  extent  repaired 
the  injury,  the  shore  line  having  since  retrograded  130  feet. 

SAND  ISLAND. 

The  survey  here  shows  that  the  northern  extremity  of  the  island  now  lies  1,700  feet 
in  a  north-northwesterly  direction  from  its  position  in  April,  1879,  the  south  shore 
having  also  uu)ved  northward  240  feet,  and  that  the  width  of  the  island  has  been 
reduced  from  900  to  500  feet,  near  the  middle,  as  if  it  were  about  to  be  cut  in  two. 
The  range  beacon  on  the  south  side  is  now  only  100  feet  distant  Irom  hi^h-tide  line. 
Since  IH^^^t,  the  southern  shore-line  has  moved  northward  2,335  feet,  or  on  an  average 
nearly  200  feet  yearly. 

Respect  fully  submitted, 

RoBT.  A.  Habersham, 

A$8i8iant  Engineer, 
Col.  G.  L.  Gillespie, 

Major  of  EiKjineers,  U,  S,  A, 


survey  of  the  bar  at  mouth  of  columbia  biyeb,  oregon. 

United  States  Engineer  Oppiob, 

Portland^  Oreg,^  December  17,  1879. 

General:  I  have  the  honor  to  submit  the  following  report  ou  the 
survey  of  tlie  bar  at  the  mouth  of  the  Columbia  River,  act  March  3, 
1870,  embodying  a  i)lan  and  estimates  for  its  permanent  improvement^ 
in  com])lianee  with  the  requirements  of  river  and  harbor  act  of  June 
18,  1878. 

I  was  not  able  to  obtain  the  services  of  the  officer  who  had  personal 
charge  of  the  survey  made  during  the  summer  of  1878,  but  his  place 
was  tilled  by  Capt.  G.  II.  Jessen,  the  assistant  engineer,  who  made 
the  survey  of  the  bar  in  1876,  and  to  whom  I  am  greatly  indebted  for  a 
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most  faithful  and  satisfactory  discharge  of  the  duty  assigned  him.    I 
submit  herewith  the  report  of  Captain  Jessen. 

It  will  be  observed  that  a  few  very  marked  changes  have  occurred 
since  last  survey.  The  northwest  eud  of  Sand  Island  has  moved  north- 
ward about  1,300  feet,  and  the  east  eud  to  the  eastward  about  300  feet. 
Wliilst  the  outer  part  of  the  north  channel  immediately  south  of  Cape 
Disappointment  has  maiiit'iined  its  usual  great  depth  of  water,  the 
inner  part  north  of  Sand  Island  has  greatly  contracted  in  width  with- 
out any  special  diminution  of  depth  except  at  the  east  end  of  Sand 
Island,  where  the  shoal  of  last  year  has  widened,  and  there  is  barely  16 
feet  at  low-tide.  This  channel,  notwithstanding  the  increased  shoaling 
on  the  inside,  is  now  used  by  deep  draught  vessels  to  the  practical  exclu- 
sion of  the  south  channel.  The  south  (channel  has  materially  changed  both 
in  depth  and  width,  and  the  observable  growth  of  scattered  sand  lumps 
in  the  outer  reach  indicates  a  strong  tendency  of  the  outer  bank  to 
close  upon  the  channel,  forcing  it  nearer  the  shore  line.  At  the  date  of 
my  last  report,  December  18,  1878,  it  was  stated  that  the  deenening  of 
the  water  on  the  submerged  middle  sands  westward  of  Sana  Island, 
near  the  crossing  of  a  line  ft-om  Cape  Disappointment  to  Point  Adams, 
foreboded  the  ojiening  at  that  point  of  a  deep-water  channel  directly 
seaward  from  the  south  channel.  It  was  thought  at  that  time  that  the 
decline  in  the  south  channel  would  progress  at  a  slow  rate  until  the  open- 
ing of  the  winter  months,  then  that  channel  might  possibly  be  entirely 
closed  under  the  cunuilative  action  of  the  southerly  storms,  and  the  new 
channel  opened  immediately  thereafter.  These  results,  however,  have 
not  been  fully  realized.  The  southerly  end  of  the  middle  sands  has  en- 
croached gradually  upon  the  outer  reach  of  the  south  channel,  diminish- 
ing its  depth  throua^hout,  but  the  deepening  near  the  center  of  the 
middle  sands  has  ceased,  giving  but  little  prospect  that  the  expected 
new  channel  will  be  formed  there  at  an  early  day ;  owing  probably  to 
the  compactness  and  firmness  of  the  sand  at  a  depth  below  12  feet  low- 
water  and  to  the  irregular  action  of  the  currents  consequent  on  the 
shoaling  of  the  south  channel.  There  is,  however,  a  deepening  of  the 
middle  sands  2  miles  to  the  southward  and  westward  of  Sand  Island, 
and  slightly  north  of  where  the  line  of  range  beacons  on  the  east  end 
of  Saiul  Island  crosses  the  middle  sands.  It  would  seem  that  this  lat- 
ter ])oint  is  now  the  weakest  part  of  the  middle  sands,  and  the  most 
probable  location  of  the  channel  which  is  to  follow  the  decline  of  the 
south  channel.  After  weighing  all  these  changes  an<l  considering  their 
effect  upon  the  commercial  standing  of  the  port,  we  may  say  that  the 
south  channel  has  so  far  declined  as  to  seriously  diminish  its  usefulness 
to  sea-going  vessels,  and  that  there  is  a  probability  of  a  better  channel 
forming  to  the  northward  distinct  from  the  main  north  channel,  the  ex- 
act location  of  which  cannot  be  defined  with  definiteness.  At  medium 
tide  the  entrance  by  the  north  channel,  behind  Sand  Island,  is  easy  and 
convenient  for  vessels  drawing  not  to  exceed  21  or  22  feet. 

I  now  enter  upon  the  subject  of  improvement.  The  building  of  a 
breakwater  in  the  open  sea,  to  cover  so  wide  a  harbor  entrance,  and 
resting  ui)on  such  an  unstable  foundation  and  exposed  to  such  terrific 
seas,  is  an  undertaking  which  any  engineer  may  well  hesitate  to  recom- 
mend and  tremble  to  commence.  The  shore  line  of  the  harbor  on  the 
north  side  is  of  a  very  enduring  nature,  and  can  never  be  worn  to  a 
dangerous  extent  by  the  action  of  the  seas,  whilst  the  south  side  is  a 
com])aratively  low  spit,  composed  chiefly  of  sand,  heaped  up  by  south- 
erly storms,  and  constantly  undergoing  changes  in  its  shoreline  as  the 
results  of  tliese  storms.    Between  the  most  westerly  points  of  the  two 
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shores  the  sands  of  the  sea  have  accumalated  into  vast  sabmerged 
banks,  through  which  there  are  usually  two  channels  for  deep-draught 
vessels,  though  the  most  southerly  one  is  seldom  maintained  in  the  $ame 
uuchanging  direction  for  live  consecutiv^e  years.  It  is  possible  to  cloae 
the  northerly  channel  by  running  a  low-water  dike  from  Chinook  Spit  to 
Sand  Island,  but  this  would  slioal  Bnker's  Bay  and  destroy  its  nsefid- 
ness  as  an  anchorage  for  war  vessels  in  their  defensive  relations  to  the 
batteries  on  the  cai)o;  and  besides,  might,  hy  the  destruction  of  Point 
Adams,  widen  the  entrance  to  the  southward,  and  give  no  better  or 
more  permanent  entrance  on  the  south  side  than  now  exists.  If  this  be 
true,  we  must  then  look  to  the  south  shore  for  the  location  of  a  work  of 
improvement,  and  that  improvement  must  be  so  made  that  it  shall  not 
obstruct  the  flood  tide,  and  shall  give  the  ebb  that  direction  which  will 
make  its  scouring  intluence  most  etfectual  in  preventing  the  formation 
of  shoals  in  the  channel  on  tlie  north  side.  The  improvement  which 
seems  most  nearly  to  iinswer  this  requireuient  is  a  low  stone  dike,  ex- 
tending from  the  inside  of  Point  Adams,  near  Fort  Stevens,  along  the 
east  edge  of  Clatsop  Spit  to  tlie  4  fathom  curve  in  the  south  channel. 
The  dike  should  rise  not  to  exceed  3  feet  alK)ve  low-water,  and  shonM 
be  built  of  heavy  loose  stone,  placed  irregidarly,  by  dumping  them  from 
the  decks  of  scows,  or  from  a  tramway  on  piles  sufficiently  elevated  to 
be  independent  of  the  highest  waves. 

Adopting  the  general  plan  of  breakwater  proposed  by  the  Board  of 
Engineers  for  the  Pacific  coast,  February  14,  18.77,  for  the  harbors  of 
refuge  on  this  coast,  a  dike  25  feet  wide  at  top,  built  in  24  feet  water, 
will  have  a  base  of  166  feet.  To  reach  the  4-fatuom  curve  in  the  direc- 
tion assumed,  the  dike  would  require  to  be  10,000  feet  long.  During 
storms  from  the  southward  the  waves  break  heavily  at  the  entrance  to 
the  harbor,  almost  normal  to  the  line  connecting  Cape  Hancock  with 
Point  Adams.  This  line  is  practically  the  one  which  the  proposed  dike 
will  follow.  It  would  seem  at  first  thought  that  the  dike,  firom  its  ex- 
posed position  and  direction,  would  be  required  to  withstand  the  full 
force  of  the  waves,  and  should,  therefore,  be  more  than  ordinarily  mass- 
ive; but  when  it  is  considered  that  the  middle  sands  almost  completely 
encircle  it  on  the  northeast  side,  and  Clatsop  Spit  offers  a  wide  shoal 
barrier  of  defense  on  the  west,  we  have  reason  to  anticipate  that  the 
wave  forces  will  be  much  broki^n  before  they  reach  the  dike,  and  will 
expend  tliemselves  harmlessly  against  a  well-built  structure.  The  sand 
whicli  wouhl  be  formed  behind  tlie  dike  during  long-continned  storms 
might  be  carried  over  tiie  dike  into  tiie  ciiannel  on  the  inside,  but  it  is 
thought  that  it  would  be  in  sucli  quantities  only  as  would  be  easily  car- 
ried by  the  ebb  tides  beyond  the  point  where  it  ccmld  accnmulate  into 
an  obstruction  at  the  entrance  to  the  iiarbor.  The  sand  is  so  unstable 
where  the  dik(^  will  be  located,  that  it  is  ])robal)le  that  a  strong  founda- 
tion of  timber,  in  connecti(ni  with  ma?tresses,  will  be  required  to  be 
sunk  to  ])revent  irregular  settlein^Mit  of  the  stone  covering.  An  exam- 
ination has  been  made  of  the  hills  bordering  the  harbor  and  along  the 
banks  of  the  tributary  streams,  to  ascjertain  where  stone  of  a  suitable 
kind  and  in  large  quantities  can  be  found.  But  few  quarries  have  been 
opened  for  procuring  stone,  but  the  surface  examinations  show  that 
suitable  stone  abtmnds  at  many  accessible  points. 

It  is  estimated  that  a  rubble  stone  dike  10,000  feet  long,  built  to  the 
4fathom  curve,  will  cost  as  follows : 

850,000  cubic  yards  large  rubble  blcx-ks,  at  $5  per  cul)ic  yard $4,250,000 

CoiitiugcucieH 500,000 

Total 4,750,000 
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1 1  i8  i>raoticable  to  make  a  training  wall  for  the  ebb  waters  by  sabstitatr 
iu^  for  the  stone  dike  a  doable  or  tnple  row  of  piles,  and  fllliog  the  spaces 
with  fascines  and  stone.  Saeh  a  temporary  and  exi>erimental  dike  is, 
however,  not  recommended. 

A  great  deal  has  been  said  and  written  aboat  the  dangers  of  the  Co- 
lumbia River  Bar,  but  I  think  a  careftil  examination  of  the  list  of  cUsas- 
ters  which  have  occurred  there,  and  the  causes  which  have  occasioned 
them,  will  prove  to  the  reflective  mind  that  they  have  been  greatly  and 
unjustly  magnified,  and  th^t  the  entrance  to  the  Columbia  Biver  has  no 
obstnictions  i)eculiar  to  itself,  or  not  found  in  the  approaches  to  other 
harbors  of  equal  importance  or  magnitude.  It  should  be  remembered, 
when  comparing  this  harbor  with  others,  that  there  are  usually  two  chan- 
nels crossing  the  Columbia  Biver  Bar,  affording  nearly  equid  depths  of 
water,  and  enabling  vessels  to  take  that  one  which  is  most  favorable 
under  the  winds  and  seas  prevailing  at  the  time.  The  north  channel, 
under  Cape  Disappointment,  is  usually  open  and  unobstructed,  but  the 
south  channel  changes  from  year  to  year  in  direction,  depth,  and  width; 
sometimes  is  superior  to  the  north  channel  for  a  short  pehod,  and  then 
again  very  inferior  to  that  channel  j  but  at  no  period  within  the  knowl- 
edge of  any  one  has  there  been  a  time  when  there  was  not  one  good  de^ 
channel  across  the  bar,  affording  an  ample  depth  of  water  at  high-tide 
to  the  inner  harbor  for  vessels  of  the  deepest  draft.  I  know  of  no  bar 
at  the  mouth  of  a  great  and  mighty  river  which  has  a  better  record 
than  that  of  the  Columbia  Biver;  and  if  it  be  advisable  to  make  an  im- 
provement which  will  utilize  permanently  the  greater  part  of  the  ebb- 
tides along  one  channel,  it  can  scarcely  be  doubted  that  the  inner  mid- 
dle siinds  will  be  practically  destroyed ;  that  the  bar  will  be  moved 
farther  seaward,  and  that  the  world  will  be  made  to  cease  repeatin  theg 
idle  stories  prejudicial  to  the  Columbia  Biver  entrance. 

The  harbor  is  in  the  coUection  district  of  Oregon.  Astoria,  20  miles  from  tlie  bar,  at 
the  entrance,  is  the  nearest  port  of  entry.  There  is  one  light-hou»4e  and  one  work  of 
ilefeu84»  oil  either  side  of  the  entrance. 

Amount  of  revenue  collected  at  Astoria  during  the  II  months  ending 

June  1.  1879 |21,071  31 

Value  of  imports 565  00 

Value  of  export* , 1.953,033  00 

Vess4'lM  entenMl,  234;  aggregate  tonnage • 399. 663  tons. 

YesHels  cleared,  269;  aggregate  tonnage 435,O63ton0. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

G.  L.  OiLLESPIB; 

Major  ofEngineerSj 
Bvt.  lAeut.  CoLj  U.  8.  A. 

The  Chief  of  Enchneers,  U.  IS.  A. 


kkport  of  captain  (j.  h.  jessex,  assistant  en<iineer. 

United  States  Engineer  Office, 

Portland f  Oreg,,  December  4,  1S79. 

Sn; :  I  have  the  honor  to  submit  the  following  reiN>rt  of  the  survey  of  the  mouth  of 
the  Columbia  River,  Oregon. 

In  compliance  with  your  letter  of  instraotioDS,  dated  August  12, 1879,  I  at  onoe  pro- 
ceeded to  Astoria  and  organized  my  party,  consisting  of  two  sext-ant  obserreEHy  two 
angle  plotters,  one  reconler,  two  leadismen  and  two  tide-gauge  keepers.  Work  was 
commenced  on  the  22d  of  August,  by  the  erection  and  location  of  ten  siffoals  on  the 
Washington  Territory  side  and  seven  on  the  Oregon  side  of  the  river.  Three  signals 
were  al^  located  on  and  near  $and  Island.    For  triangnlation  the  distance  between 
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Ca]>e  Hancock  lij^ht-boiist'  nnd  the  flag-statf  at  Fort  Stevens  was  used  as  n  "ba8i--linf  a 
ilistanoe  of  10.07:^.8  meters  acconling  to  the  United  States  Coast  Survey  of  l^S 

T]ie  work  of  tri  angulation  was  eoniplet-ed  on  the  24th  of  August,  and  sound  in  ircoic- 
iii#*uw*d  on  tlu*  nioniing  of  the  *J5tli.  Whenever  the  weather  and  the  favorable  roudi- 
*ion  of  the  har  iiormitted,  soundings  were  niaih^  as  rapidly  as  ponsiblo  outsi«lo :  the  in- 
nide  Koundings  were  made  when  it  was  found  impossible  to  work  with  any  iirtMini-iy 
on  the  outside  on  aceount  of  the  rough  wat<ir,  which  generally  takes  pla<-e  in  Auj^us: 
and  September  in  tlie  afternoon,  when  the  strong  Avinds  set  in  from  the  m irtliw*»Ht. 

The  method  used  for  th«*  survey  was  the  same  as  is  geuei-ally  eniployeil  by  hydnifi- 
raphei*s  in  similar  work,  a  tugboat  was  used,  steaming  at  a  rate  of  4  or  .*>  miles  '[wt 
h«>ur,  at'cording  to  the  dillerent  de]>th8  of  soumliugs.  phe  positions  determined  by  two 
simultaneous  sextant  angle-^  every  5  minutes,  or  at  shorter  intervals  wheiifviT  foui«l 
uec^issary  ;  soundings  were  taki'n  every  30  ser.«)nd«  and  plotted  on  a  scalf  i»f  l-20,iK«t'. 

Two  tide-gauges  were  established — one  at  Fort  Stevens  wharf  and  the  other  at  Tor 
Canby  wharf  (Caiie  llaneoek).  The  readings  of  both  gauges  were  simultaueons every 
iTi  miiintes  while  the  survey  was  iu  ])rogress.  Tlies*^  gauges  were  carefully  company! 
at  low-water  with  the  gauge  at  Astoria,  the  latter  gauge  having  been  set  by  the  Im-uiIi- 
iiiark  establislied  by  the  l.'niteil  States  Coast  Survey  iu  1853,  ami  is  9,547*  i'ft^x  abru»» 
Uie  plane  of  refereuee  To  whieh  the  soundings  on  the  chart  are  given. 

There  is  very  litth'  change  iu  the  general  direction  of  tin?  deeji-water  channels  from 
+  hepr«'vious  surveys  of  ISTfJ,  and  the  survey  made  by  Lieut.  A.  H.  Payson.  Cori>s  oi' 
Eugineeix  V.  S.  A.,  in  1^7?^.  The  d<*pth  in  the  nt>rth  channel  on  the  liar  is  the  same 
:ts  last  year,  being  '2'.\  feet  at  nu^an  low- water.  In  the  south  channel,  however,  thj*  bar 
■las  decreased  in  (h*]»th  from  1  to  1^  feet  since  the  survev  of  IcTS,  aud  is  at  presenr  i^'t* 
leet  wider  between  the  lS-f<K)t  curv<'s  on  the  outer  edge  of  the  bar,  ami  nearly  th»* 
same  width  on  the  inner  edge.  The  middle  sands  innncMiiately  west  of  Sand  Island, 
where  the  north  and  south  channels  are  only  about  IJ.lKlO  feet  apart,  and  «>ver  whit-h  i: 
was  thought  last  year  a  new  channel  was  forming,  has  iuily  Hi  feet  of  water :  there  is 
no  indication  that  this  depth  is  increasing,  in  fact  it  would  amn^ar  that  it  is  diminish- 
ing. The  current  on  the  llood-tid«?  sets  across  this  shoal  in  a  ^f.  N.  E.  direction  with  a 
maximum  velocity  of  1.'2  feet  per  second,  and  the  ebb-ti<le,  passing  down  iiortii  of  .Sand 
Island  where  the  bohl  and  rocky  shore  of  Cajie  Hancock  changes  its  Cimi>if.  runs  ovrr 
Mie  shoal  with  a  vehxity  of  1.5  feet  i>er  seccmd  in  a  S.  by  \V.  dircetiou,  where.  aft«i 
Massing  the  shoal,  it  join.*>  the  current  in  the  south  channel,  and  sets  S.  W.  aero.ss  the 
middle  sands. 

Since  the  survey  of  lS7rf  Peacock  Si>it  (a  mile  south  of  Cai>e  Hancock  Light)  has 
made  about  1.000  feet  t<i  the  southeastward,  which  is  the  only  change  iu  the  north 
channel  until  it  reaches  the  \.  E.  side  of  Sand  Island;  here  the  channel  between  the 
Icefoot  curves  has  b<M»ome  very  narrow  (700  fe««t  wide),  and  has  decreased  in  dp]»th 
from  20  feet  to  an  average,  di'pth  of  19  feet  at  mean  low-wati»r,  running  in  an  E.  S.  E. 
directi<m. 

The  shoal  at  the  head  or  east  side  of  Sand  I.*^land  has  an  average  width  of  alH>ut 
1^,000  feet  with  a  ilei)th  of  15  feet  at  low-water.  On  the  S.  E.  side  of  this  slioal  at  Sta- 
tirm  C.  the  cun*ent  (ebb)  sets  W.  by.  N.  with  a  maximum  velocity  of  3.6  feet  i>er  second. 
At  Station  D,  about  ^  mile  S.  S.  K.  from  Station  C,  the  current  s«»ts  also  W.  by  N.,  passing 
\m  the  8<mth  siile  of  Sand  Island,  with  a  velocity  of  3.0  feet  per  second.  Bt'tween  tlie*ie 
two  stations,  at  a  de])th  of  about  25  feet,  the  current  ap))ears  to  divide,  running  with 
about  e«iual  velocity  noitli  and  south  of  Sand  Island,  the  larger  portion  of  this  volume 
<it' water  eviilently  llowing  to  the  south  of  the  islahd  and  ])OSsessing  strong,  t^nnling 
iiower,  as  the  submerged  brach  on  the  south  side  of  the  island  falls  abrnjitly  ii'oni  lh»» 
shore-line  to  a  dejith  of  4U  fei-t,  where  the  eenter  of  the  island  was  ttMi  years  ago. 
The  N.  W.  end  ot  the  island  has  sinre  last  year's  survey  made  I.IWO  feet  to  the  N.  W.. 
:ind  imreased  in  width  from  1.100  feet  to  '^,500  feet  while  the  east  end  has  also  made  to 
Mie  eastward  300  fert. 

To  the  eastward  of  the  line  Joining  Sc.nrbrough  Head  and  Fort  Stevens,  no  p«*rce]»- 
'ilde  changes  have  ocenred  since  the  survey  of  IHC^. 

At  Station  I,  Chinook  Channel,  the  <'bb-tide  sets  W.  I  X.  with  a  maximnni  velocity  of 
:<.2  feet  per  second.  The  H<»od-tide  at  the  same  station  sets  in  an  E.  by.  S.  direction 
^\ith  a  maximum  velocity  of  5.5  feet  per  scconil,  an  increas«»  of  1.4  feet  per  second  over 
Station  I.  causeil  by  the  meeting  of  the  north  aiul  south  channels  below  this  )>oiiit.  In 
'lie  middle  channel,  at  Station  (J.  the  ebb-tide  sets  W.  ^  N.  3.0  feet  i>er  Heet»nd.  and  the 
!lo<Ml-tid<'  at  the  same  station  changes  its  direction  from  S.  .S.  E.  to  E.  by  S.  with  a  max:- 
MiJim  v»'hn.'ity  of  0.7  fooi  jmt  second. 

The  cbb-cnrrrcnt  in  the  main  channel  at  Stati<»n  F.  nearly  east  of  Fort  .^^tevens,  ncth 
\.  AV.  hy  \V.  }.  W..  with  a  niaximnm  velo«-iry  of  5.0  feet  ]>er  second,  and  the  flood  at  the 
same  station  1.5  feet  ])ei*  second  in  op]>osite  direction  to  the  ebb. 

The  middle  sands  are  situated  to  llu'  westward  of  the  line  connecting  Point  Adamw 
..T\d  ra})e  Hancock  ami  run  nearly  north  and  south.  c<>veringan  area  of  abi»uT  4  square 
n«il«s.     There  is  found  an  inciia»<c<|  depth  of  water  hiuce  last  vears  survnv. 

■j'lii*-  !•-  'I'Mnoij-^tT.ited  l.y  tIm-  t\:--\  that  in  ihe  snrvey  o<'  l"^*^  it  was  found  inipraoti- 
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cable  to  niu  more  than  a  few  lines  acroes  the  aands,  owing  to  the  low  dejpth  of  water. 
The  preHent  survey  shows  an  iooreased  depth  and  a  new  chanliel  formuiff,  which  at 

K resent  has  a  depth  of  14  to  15  feet  at  mean  low-water  on  the  prolonged  Ime  of  Soar* 
rougli  Head  and  Clatsop  Spit ;  here>  the  sands  between  the  18-foot  onrvee  are  i^nt 
Three-quarters  of  a  mile  wide  and  about  half  a  mile  between  the  15-foot  onrves,  diow- 
lug  a  slight  decrease  in  width  from  the  east  side  since  last  year.  If  the  channel  east 
of  Hand  Island  remaiuM  open  so  as  to  prevent  the  current  from  the  south  channel  from 
setting  acr()88  the  sand  iniinediately  west'  of  Sand  Island,  the  lower  channel  will  no 
doubt  in  a  Abort  time  be  the  main  channel,  straight  and  deep  foV  some  years  to  come. 
The  decreasing  depth  in  the  outer  reach  of  the  south  channel,  or  on  the  bar  proper, 
has  a  tendency  to  throw  the  current  in  a  straight  course  through  this  new  channel. 
North  of  this  channel  then.'  lies  a  shoal  one  mile  square,  with  an  estimated  depth  of  7 
to  8  feet  at  low.wat<'r;  there  is  another  shoal  soutn  of  the  channel  about  a  half  mile 
Mquare  with  tlie  Hunie  estimated  depth.  On  these  two  shoals,  which  are  parts  of  the 
main  middle  sands,  the  sea  breaks  almost  constantly. 

The  velocity  of  the  current  on  the  ebb-tide  on  the  east  side  of  the  middle  sands 
runs  at  a  rate  of  about  1.5  feet  i)er  second  in  a  S.  W.  direction,  and  the  velocity  in  the 
Nouth  channel  at  the  inner  black  and  white  buoy  is  about  1.2  feet  per  second,  and  sets 
to  the  S.  S.  W. 

The  south  ehanncl  has  not  been  used  for  the  past  three  months  except  bv  light-drauffht 
vessels  in  ordinary  weather.  Occasionally,  however,  with  a  smooth  bar  and  a  h&h 
tide,  deep-dranglit  vessels,  di*awing  from  21  to  23  feet,  have  crossed  out  to  sea  by  tSia 
<hanuel,  although  they  are  tlelayed  frequently  from  10  days  to  2  weeks  waiting  a  fa- 
vorable opportunity  to  cross  the  bar. 

There  is  now  19  feet  at  low- water  in  the  south  channel,  but  on  account  of  the  nu- 
merous 18- foot  sluials  ac'ross  the  channel  which  nearly  connects  the  18-foot  curve  of  the 
middle  sands  with  that  fonued  by  Clatsop  Spit,  this  channel  is  practically  closed  to 
the  larger  class  of  ships. 

The  acrtion  of  the  S4'a  has  since  the  survey  of  1868  moved  the  middle  sands  in  a  soutih- 
•easterly  din^ction,  and  it  seems  now  that  in  a  short  time  the  18-foot  curve  of  Clatsop 
Spit  and  the  middle  sands  will  be  joined  across  the  channel.  This  gradual  shoaling 
indicates  a  deepening  in  some  other  place,  and  nowhere  is  it  more  plainly  seen  than 
in  the  cliannel  a<>rossthe  middle  sancls. 

The  north  channel  is  now  used  by  ocean  steamers  and  the  deepest-draught  veasela,  M 
i  t  has  4  feet  more  water  than  the  south  channel  and  runs  in  a  direction  at  right  angles 
to  the  seas,  thus  possessing  a  double  advantage  over  the  south  channel  for  entermg, 
which  course  over  the  bar  now  is  winding  somewhat  like  the  letter  S,  and  the  veeeel 
is  broadside  to  the  seas  almost  constantlv,  both  going  out  and  coming  in. 

The  shoal  at  the  head  of  Sand  Island  is  easily  crossed  at  high-ti^  by  vessels  not 
drawing  over  21  feet,  as  the  swell  here  is  greatly  diminished  by  the  .protection  of  the. 
island. 

Kespect fully  submitted. 

Gl'S.   M.  JB88EN, 

AnBistant  JSngiiieer^ 

Col.  (;.    L.   (JlLLESPlK, 

Major,  Corptt  t}/  Etujin^^rn^  V,  S,  A, 
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lM}»KOVKMEKT  OF  THE  ENTRANCE  TO  AND  HARBOR  OF  COOS  BAY, 

OREGON. 

There  was  available,  at  the  be^nning  of  the  fiscal  year,  for  this 
improvenient  the  sum  of  $40,000  appropriated  by  act  of  March  3, 1879. 
The  project  for  the  ap])lication  of  this  appropriation  submitted  oy  me 
to  the  department  April  19, 1879,  was  referred  for  consideration  to  the 
Hoard  of  l^ingineers  for  the  Pacific  Coast  May  13,  1879,  I  being  ap- 
I>ointed  an  associate  member  with  the  Board  during  its  deliberations  on 
the  improvement. 

After  a  personal  examination  of  the  harbor,  the  Board  asseifibled  in 
Portland,  Oreg.,  August  6,  and  submitted  a  rejMjrt  to  the  Chief  of  En- 
^neers,  wliich  received  the  approval  of  the  honorable  the  Secretary  of 
War  >  orember  24,  1879. 

The  plan  adopted  consisted  of  the  ^^  constmction  of  a  jetty  from  a 
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Codar  broom-handles 8580.0^^ 

Bed  slats ^W 

»Spriiocat!iv»'s ^ ......  H,i*V 

Myrtle  in  lHir> 76, Oft- 

Ship  kutM'.s 3K1 

Coal  (y,240  i»ounds  to  th«-  ton;) toiiK..  46, 27' 

It  is  impossible  to  state  the  extent  to  wliicli  eouinierce  will  be  bene- 
fiteil  by  tliis  iini)roveiuent,  but  assuredly  if  better  water  iu  the  lower 
harbor  and  a  more  direct  ehaunel  over  the  bar  can  be  maintained  all  th*^ 
lumber  and  coal  interests  borderini«^  the  bay  will  l>e  greatly  increaAeil 
in  amount  and  enhanced  in  value,  and  the  mills  and  mlnen  will  be  kep; 
runnin^r  on  full  time  throughout  the  y(*ar,  which  is  not  the  case  at 
l)resent. 

Money  Htntemmt. 

July  1,  l-jTl*,  amount  availnl)lf $40,«>K1  «V 

July  1,  I'^O,  amount  ex prndtMl  during  tiscal  year iM,.'S57Ti 

July  1,  ISr^n.  amount  availal»le 15,642  2- 

Amount  M'^timated)  re(inirt?<l  for  romplction  of  oxistin;^  project 932,000  w) 

Amount  that  can  he  proritaMy  i'Xpeniledin  li»cal  year  cndinjj  June  :V».  l^i.     (W.  000  '>' 
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nipoRT  oi    lm:i:tknant  a.  n.  payson,  coups  ok  kngixf.krs. 

^rAUSiiFiKLi),  Oreo..  Jnne  :J0,  I'M. 

Culonkl:  I  have  the  honor  to  r^uhmit  the  foHowin^  rejiort  on  the  improvBuient  ot 
the  harbor  at  Coos  Hay,  Orejron.  for  the  liscal  year  ending  June  30,  l>ifiO. 

I  reached  this  plaee  to  take  charge  on  February  5.  At  that  time  an  a^jg^reement  ha^ 
been  made  with  ii.  H.  Lnse  to  supply  stone,  and  with  £.  B.  Dean  &,  C.  for  timber  aof! 
iron;  but  beyond  this  no  steps  ha<l  lieen  taken.  Luho  had  yet  to  bnild  scows,  whil*- 
hiH  miU  liad  been  badly  wrecked  by  an  aecidout,  and  he  wa8  waiting  for  raaohinery 
and  toolH  from  San  FraneiHco.  On  the  12th  he  began  four  large  scows,  and  prepara- 
tions for  building  cribs  w<'r<'.  commenced  with  a  few  men  at  Marshfield. 

The  months  of  February  and  March  were  n(^ar1y  an  incessant  storm,  and  work  ont- 
doors  was  t  hereby  almost  (.'Ut  irely  prevent4»d.  My  taki  ng  advantage,  however,  of  every 
favorable  opportunity,  two  scows  had  been  launched  by  the  end  of  the  latter  month, 
and  three  cribs  carried  to  a  heij^ht  of  twelve  courses. 

An  examination  of  the  ditferent  ]>laccs  where  rock  could  be  had  decided  me  to  u^ 
the  ordinary  sandstone.  The  >o-called  black  rock  (metamorphic  sandstone)  was  in 
s<»me  places  heavier,  but  in  other  parts  of  the  sanu»  ledge  lighter,  on  aecmintof  a  largif 
mixture  of  calc  spar.  lieside  this  lack  of  uniformity  it  was  hanler  to  quany,  andoost 
.^)0  cents  more  per  cubic  yard.  Borings,  taken  as  far  out  along  the  site  of  the  work  an 
circumstance^  would  admit,  established  the  fact  that  the  bottom  was  a  Hat  shelf  of  rock 
for  about  h^K)  feet,  with  sand  only  in  occasional  crevices.  It  was  therefore  unnecessary 
to  use  riprap  for  stability,  and  considering  the  experimental  nature  of  the  work,  desir- 
able t<»  omit  it,  iu  order  to  ^ecun-  the  greatest  length  ])osaiblc.  with  the  present  appn>- 
priatiou. 

The  tirst  crib  was  linallv  sunk  on  Ai>ril  tJ.  Since  then  work  lias  )>«>en  carried  on  a« 
rapidly  as  possible,  and  there  are  now  eight  (-ribs  in  |daee,  giving  tlie  wall  a  lenffth  of 
400  feet.  Four  otlu*r  cribs  are  also  nearly  built.  This  slow  pn»gn»3S  is  to  be  explained 
as  follows: 

The  stone  (juarry  is  'lA  miles  away  from  the  jetty,  and  of  this  distance  13  miles  are 
in  a  shoal  and  narrow  river,  down  which  but  one  scow  can  Ix:  toweil  at  a  time,  and 
that  takes  an  entire  ti<h\  Tlie  site  of  the  wall  is  behind  a  submerged  sand  spit,  which 
it  is  designed  to  cut  away.  On  the  ebb  the  water  is  smooth,  but  soon  after  the  change 
to  flood,  in  nearly  any  weather,  a  sea  comes  in  over  this  spit  from  the  bar  outside  which 
would  make  it  impossible  for  scows  to  <lischarge.  It  is  nee^'ssary,  therofbre,  to  put 
the  crib  in  place  in  high-water,  and  secun*  it  during  the  fidlowing  ebl». 

Finally.  <luring  the  past  month  ami  a  half,  the  summer  northwest  winds  have  hlown 
with  such  violence  as  to  prevent  work  after  U  or  10  a.  m..  and  the  time  for  sinking  has 
therefore  been  still  further  restricted  U)  such  high-water  as  comes  al>out  day-break. 

Owing  to  the  character  of  the  bottom  the  cribs  once  down  and  tilled  were  perfipctlj 
twu'un*.  iiud  uo  protection  in  front  of  them  wan  necessary. 

The  only  ditliculty  so  far  met  with  has  been  the  rapid  current.     Hard  to  handle  tXL 


APPENDIX    MM.  2327 

htiil  w;ir«s .  ('ril)s  are  i>nrfe<tly  uniiiaiiageablo,  even  by  a  powerful  tn^,  in  such  a  tidi^- 
way.  It  ii{i8  been  neees.sary  to  place  them  precisely  at  slackwater,  and  this  is  of  such 
hhort  duration  that  a  delay  or  miscalculation  of  only  a  few  minutes  has  several  timen 
resulted  in  < oniplete  failure.  When  the  bar  is  rough,  moreover,  even  at  slackwater, 
the  UMdtrtt»\v  will  ]»reveut  work.  No  moorin<<^  will  hold  after  the  tide  begins  to  run, 
and  to  ketp  it  in  place  each  cril)  has  been  titted  with  two  spuds,  or  grausere,  at  itvS 
outer  end.  As  soon  as  it  was  ^wung  into  line  from  the  moorings  these  were  let  go, 
and  so  8eciin<l  ])y  wedges  that  the  falling  tide  quickly  brought  a  part  of  the  crib's 
weigiit  upon  theiu.  This  was  found  a  perfectly  simple  and  ertectual  arranjjemeut, 
and  had  the  additional  advantage  of  helping  to  h(d<l  tlie  crib  up,  when  the  l>ottoni 
was  UTU'veij.  until  stone  c()uld  be  thrown  underneath.  The  last  two  cribs  placed  were 
of  such  drrp  drauglit  tliat  they  could  not  be  taken  down  the  bay  from  Marshtield.  It 
was  nt*(r>,saiy  either  to  i>ut  on  the  upper  courses  after  the  cribs  liad  been  towed  below, 
or  else  to  lighten  them. 

The  tir>r  plan  would  have  made  it  necessary  to  form  some  artiticial  shelter  at  the 
ji^tty,  >incr  «»ne  of  tiu'  w(ust  obstructions  is  the  slioal  just  above,  at  Kocky  Point.  Two 
boxes,  or  pnuttuis,  were  therefore  built  of  enough  lifting  power  to  raise  these  cribs  four 
courses.  TIhm-  wtTe  se<ured  under  timbers  projecting  through  holes  pierced  in  thrt 
eii<l  ^^all-.  and  leleasid  when  in  dee])  water  by  cutting  these  timbers  away. 

On  arcoiiiiT  of  the  necessity  before  ex]>lained  of  sinking  at  high-water,  the  wall  has 
l»een  built  tioni  1  to  '2  feet  higher  than  it  should  be  theoretically,  but  cutting  it  down 
to  the  proper  refen'uce  will  be  a  small  task. 

The  oiilv  result  which  ean  be  credited  to  the  iettv  thus  far  is  a  wide  and  shallow  d«- 
pression  in  thf  spit  opposite,  through  which  water  Hows  during  all  but  the  lowest 
tides.  Th«-  sands,  above  and  below  this  i>assage.  seem  aLso  to  have  gained  in  height, 
and  niadt'  in.  but  their  f«»ru  clianges  so  rapidly  an<l  frequently,  under  tin*  action  of 
iiatural  e;nis('^,  that  it  is  imjtossible  to  say  what  part  tlu' jetty  has  borne  in  this  move- 
ment. 

A>  irgards  rtbct  on  the  ciiannel  over  the  bar,  none  can  be  observed,  nor  has  the 
W(M'k  been  earrird  far  enough  to  justify  the  expi*ctation  that  any  would  be. 

Thongli 'i*' tret  of  wati-r  has  been  reached,  the  main  channel-way,  with  depth  of 
f:('ui4'>to."'>Ut'i'et  in  it.  lies  beyond,  aiulnot  till  that  has  been  turned  in  the  desired  course 
<  an  we  lH«pf  for  any  considerabh;  change  in  the  existing  conditions,  or  reliable  evi- 
d.-nce  whetht-r  av  not  the  experiment  is  likely  to  prove  a  success.  Unless,  therefore, 
an  additional  a[)proiuiation  is  secured,  the  amount  of  the  last  has  been  worse  than 
wasttMl.  f<»i  there  is  reason  to  fear  that  the  wall,  if  left  incomplete,  may  act  harmfully 
ill  shoaling  the  present  ehannel  by  the  loss  of  water  passed  out  through  the  new  and 
imjM^rftM  r  out- cut  aeross  the  spit.  Moreover,  to  secure  the  greatest  length  possible 
with  the  money,  the  jetty  has  been  built  of  perishable  material,  and  unless  the  neces- 
sarv  extension  is  made  within  two  or  three  vears  there  will  have  to  be  a  certain  out- 
lay  f()r  n-p.tiis. 

Ther»'  ;»n'  other  <'onsideratious  to  !>«•  urged  in  favor  <d'  a  sjteeily  completion  of  this 
work. 

(•oo>  I>av  i>  a  tvpe  of  the  onlv  class  of  harbor  on  the  coast  from  San  Francisco  to 
the  Straits  of  Fuca.  In  the  tii-st  class  of  these  is  the  mouth  of  the  Columbia;  in  the 
s«'coud.  ronir  Humboldt  and  Coos  Bays  and  the  Umpqua :  after  these  a  somewhat 
iuimrn»iis  list  of  su<h  .as  the  Roque,  C(»quille,  and  Eel  Rivers,  and  Yaquina  Bay.  Vary- 
i!ig,  as  tlnv  do.  h\  local  featun-s,  in  general  character  they  are  the  same,  and  the  only 
rulical  ditterence  between  the  mouths  of  the  Columbia  and  Coquille  is  in  size.  In  all 
we  find  a  tidal  prism  apparently  large  enough  to  secure  a  much  better  outlet  than 
they  usually  have,  an<l  across  the  entrance  a  bar  of  pure  sand,  formed  by  wave  action 
nione  \Nirliout  sediment  from  the  stream,  across  which  the  best  water  is  found  in  a 
<onstantlv  shifting  channel.  These  changes  are  more  frequent  and  proportionally 
greater  a.s  the  placi'  is  smaller,  while  in  all  cases  where  we  have  reliable  information, 
ext^inled  through  a  term  of  years,  some  one  position  of  the  channel  is  the  most  favor- 
abb'  as  n  ganls  either  depth  of  water,  direction  of  prevailing  wind  and  sea,  or  both. 

Owinii  to  the  violence  and  size  of  the  seas  in  winter,  any  attempt  to  concentrate 
the  srour  !•>  walls.  <arried  out  over  the  bar  ]»roper,  may  be  regarded  as  well-nigh  im- 
practi<al>Ie.  .and  the  (juestion  has  been  raised  whether  this  favorable  direction  to  the 
(  hanuel  might  not  be  given  by  a  construction,  built  from  inside,  as  far  out  perhaps  as 
tlie  spits,  but  sheltered  by  them  from  the  full  force  of  the  waves. 

A  costly  ex])eriment  in  answer  has  been  begun  at  Coos  Bav  :  large  interests  are  now 
pressing  a  -imilar  etfort  at  the  mouth  of  the  Columbia,  while  the  increasing  wants  of 
comjucrc*'  along  a  coast  otherwise  destitute  of  closed  shelters  will  each  year  more 
urgently  demand  mnue  altemi)t  at  the  improvement  of  many  other  barred  entrances. 
As  a  prece«leut.  therefore,  the  work  now  in  progress  at  Coos  Bay  gains  an  importance 
l>eyond  the  present  or  probable  needs  of  commerce  there,  and  in  carrying  it  on  to  a  logi- 
cal conclusion  the  money  spent  will  not  have  been  quite  wasted,  even  in  the  event  of 
failure.  The  length  to  which  the  wall  will  have  to  be  extended  can  only, be  deter- 
mined l»y  the  results  obtained  as  the  work  progresses. 
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As  bflbro  Htateil.  a  tljir  slicH*  of  rock  is  known  to  extoud  oat  some  ?00  tt^t  aW.p 
tilts  line  of  the  jetty,  au«l  tlie  wholt*  of  the  ^)re8eiit  appropriation  will  proluiMy  b*v« 
l)«eu  swnt  before  tlisit  IviiKth  is  roiwlied.  Att*rwanl  f«an(i  overlies  the  rock,  to  wha: 
(Irpth  lias  not  btM'ii  ncortaimMl  on  account  of  the  j^rt^at  depth  of  the  water  and  tbe 
la<-k  of  any  apinvciablr  »la<-k  at  tlie  turns  of  tlie  tide.  In  such  rapid  current*  I  Ik- 
iicve  that  cribs  jilartMl  on  th<'  siunl  will,  however  lieavily  riprapped,  siuk  to  tht*  voYA 
bt>ttoni.  and  it  will  probably  therefore  be(ronie  necfHsary  to  £^ve  np  their  ii*te  an-l 
resort  t.<^  some  otluT  ni«*tliO(l  of  construction — for  instance,  rafts  of  yoiiu^  tr»*«"*  wiih 
Intervening  layers  of  stoin*.  In  any  case,  the  outer  part  of  the  wall  will  iietnl  a  uiuih 
larger  ]»roport ion  of  stone  than  has  heretofore  b<*en  nsed,  and  lyinff  as  it  will  in  tlj^ 
<leepest  water  and  swift«*st  tideway  its  construction  will  probably  Ik?  attendtnl  by 
many  unforeseen  ditliculties. 

For  thes«i  r«*asous  it  is  im]>ossible  to  give  any  exa«*t  estimate  of  the  amount  neeeMJiry 
^o  Jinish :  but  I  think  that  j<<)0,(KM),  beside  being  about  as  much  as  could  lie  well  ex- 
pended here  in  one  working  s«*ason,  would  carry  the  line  out  to  the  pre.sent  inner  ed^t 
«)f  the  north  spit.  This  done,  the  inner  channel  has  lieen  forccMl  entirely  into  th**  new 
and  desired  dire<'tion,  and  if  any  good  results  ai*e  to  l»e  hoped  for  on  thi»  bar  their  :•:-, 
dit'ations  will  by  that  time  have  been  obtained. 
V»'iv  ve«iKM-tfullv.  v<mr  obedient  s«*rvHnt, 


Vi*].  (i.  L.  (»ii.i.»>imj:, 

Mr, 'or,  i  orph  cf  J-'mjinn  r"*.   (.'.  >".  J. 


A.   H.  Pay?m»x. 

/■'i/-*/  Lieutenant  of  Kn^inf*n. 


M   M  7. 

iMi»):ovEMi:Nr  <.>f  thi:  lowkr  clearwatkr  river,  iDAHt». 

The  amount  available  tor  this  iiuproveinent  at  the  begiuniu^  of  the 
fiscal  year  was  $5,()(M),  a]>i)ropriated  by  acrt  of  March  3. 1879.  The  se**- 
tion  of  the  riv(*r  embraced  within  the  limits  of  practicable  iraprovemeDt 
extends  from  Lewiston  to  the  mouth  of  tlie  Xorth  Fork,  a  distance  of  W 
miles.  The  river  varies  in  width  from  GO  to  1 ,000  feet,  the  bed  is  covered 
with  large  gravel  and  cobble-stone,  and  there  are  many  rocky  reefs  dis- 
tributed along  the  section  where  the  channel  is  choked  by  hif^h  project- 
ing lumps  or  spines,  thnmgh  which  it  is  not  safe  for  any  but  small 
l»<)ats  to  attempt  to  make  a  i>assage  at  low  stage. 
After  public  advertisement,  in  the  usual  way,  sealed  propoiia].s  for 

•ommencing  the  im]>rovement  were  oi)ened  in  this  office  September  23, 
1870,  and  a  contract  was  made  October  10,  1879,  with  Silas  R.  Smith, 
of  Lewiston,  for  the  removal  of  115  cubic  yaitls  of  solid  rock  &om  the 
ihannel  at  licuben's  Ha])ids,  4^  miles  above  Jjcwiston,  Idaho,  at  (38 
]»er  cubic  yar<l.    This  price  was  at  tirst  deemed  exorbitant,  but  after 

•onsidering  the  smallness  of  the  approiniation,  the  remoteneas  of  the 
Ki))ids  and  the  dilli<'ulties  <»f  reaching  them,  and  the  expense  of  a  plant 
sjiecially  built  for  the  work,  it  was  decided  to  recommend  that  the  pro- 
]»osal  of  Mr.  Smith  b<'  accepte<l.  In  Octol)er  an  aiunstant  engiueer  was 
sent  uj)  the  Clearwater  to  make  a  careful  .sun'ey  of  Beubeiris  KapidSi 
iind  at  the  same  time  th<^  contractor  sent  his  working  party  to  liewiston 
^o  commence  the  buihling  of  his  drill-scow.s.  Early  in  November  the 
'•ontractor.  with  his  i)arty  and  plant,  was  upon  the  ground,  and  the  work 
t>f  drilling  was  commen«*ed  as  soon  thereafter  as  the  scow  conld  be 
securely  anchore<l  over  th<^  site.  The  large  bowlder  in  mid-channel^  80 
iV^et  long  and  10  feet  wide,  u]>on  which  so  many  rafts  had  been  wrecked, 
was  taken  in  hand  lirst,  four  gangs  of  drillers  working  simiiltane- 
iKisly.  The  drilling  i)rogress(»d  very  slowly  at  first,  on  account  of  the 
swiftness  <»f  the  current  making  it  <liflicult  to  keep  the  soows  in  place* 
The  cxmtra^'tor  did  not  hmg  remain  embanassed  by  this  condition  of 
afi'air<*.  Tor.  within  a  few  days  after  starting  his  work,  a  raft  of  logs  75 
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U'vi  long  by  2,")  iWt  wide,  whilst  endeavonng  to  i>iiss  the  rapids,  stranded 
:ipon  the  main  bowlder  without  bi-eaking  ui».  The  raft  tor  the  time 
tM-ing  was  aban<loned  by  its  crew,  and  the  conrravtor,  seeing  his  oppor- 
tunity, .oecMipied  the  wreck  for  a  drilling  platforn.  and  was  soon  enabled 
*o  honey  comb  the  bowlder  with  holes,  and  subsequently  completely 
^lestroy  it  bj'  large  blasts  without  any  troul)le.  Tlie  removal  of  this 
l»owlder,  and  a  few  small  ones  adjacent,  was  completed  by  the  Ist  of 
December,  an«l  shortly  afterwards  several  rafts  passed  over  the  rapids 
vithout  sntt'ering  either  detention  or  injury.  The  contract  was  closed 
ind  the  contractor  fully  i)aid  up  on  the  8th  of  DiM^eniber. 

There  is  now  a  fair  channel  through  the  rai>iils.  for  rafts  or  small  boats^ 
»U>  feet  wide,  with  4J  feet  at  low  stage,  and  it  will  Iw  sufficiently  im- 
proved for  jiresent  i)uri>oses  when  a  small  additional  quantity  of  rock 
shall  have  been  ivmove<l  from  the  reef  just  above  bowlder  Xo.  1,  where 
*here  is  now  only  about  2  feet  at  low  stage. 

By  act  of  Congress  api)roved  May,  1880,  the  sum  of  J.'ijOOO  was  appro- 
pi  iated  for  continuing  the  improvement;  it  is  jjrobable  that  this  money 
will  1m»  apj)lied  in  blasting  the  few  remaining  bowhlers  at  Keuben's  Kapids 
and  in  c<mnnencing  an  improvement  either  at  Kent's  Chute  or  at  the 
i'»ig  Ed<ly.  This  latter  ra]ud  is  said  to  be  the  worst  on  the  Lower  Clear- 
water, an<l  it  is  juobable  that  some  of  the  existing  ditliculties  to  iiaviga- 
'ion  may  be  removed  by  blasting  out  a  few  isolated  bowlders  of  small 
areas,  which  create  in  mid-channel  whirls  that  are  dangerous  for  the 
passage  of  rafts. 

In  rom]»lianre  with  the  act  of  Congress  June  i*.'i,  ISOG,  I  respectfully 
state  that  the  followin;;  are  the  ai)i»ropriations  wln<-li  have  l)een  made 
lor  this  im])rovenHMit : 

A.I  ot'MaiTli  3.  l-ri» .<>r>.0(H) 

A<T  .»!MiiiM-  14,  l-en r».(KK) 

'111*'  rstiinato  of  HiiiiMiiit  rt'tiuired  for  the  original  ]»roj<*rt  was  $:J4.4'24. 
I'ln'  Clearwatrr  i^  in  tin*  collertioii  district  of  tht*  Willanictte.  The  m'areHt  |M)rt  of 
♦  Mtrv  is  rortland.  <>r«'«r.,  at  which  the  revenue  colleited  f«»r  the  >ear  einUiig  June  1, 
.s,s».  was  *l»7.441.'-i.  Tli*'  in-arest  military  jwst  is  that  of  Fort  Lapwai.  on  Lapwai 
V  n'»-k,  a  trihutary  oi'  the  Clrarwater,  12  inilea  east  of  Lewiston.  Idaho.  The  nearest 
^i^iht-houscs  and  wnrk.s  t)f  det«*ns«*  are  at  the  mouth  of  the  Columhia,  distant  51K)  miles 
..pproxiinately. 

The  timber  interest  on  the  Middle  and  South  forks  of  the  Clearwater 
vvill  be  greatly  benefited  by  a  continuance  of  the  imi>rovement.  The  logs 
wliieh  have  been  brought  out  from  these  streams  during  the  past  year 
iiave  largely  exceeded  the  number  of  previous  years,  and  have  been  used 
!»oth  for  ties  for  the  railroads  now  building  in  ilast  Oregon  and  Wasli- 
'ngton  and  Idaho  TeiTitories  and  for  lumber  and  timl)er  to  be  used  in 
•  louse-building  and  in  the  various  applications  of  timber  for  railroad  con- 
stjuction.  There  is  no  other  coipmerc^  on  the  river  within  the  limits  of 
the  projected  improvement,  and  no  steamboat  entei's  the  river  at  all  from 
*]ie  Snake.  Timber  is  very  scarce  on  the  Snake  and  l-iower  Clearwater 
rivers,  and  it  seems  ijuite  advisable  that  the  latter  stream  should  be  so 
■mjaovtMl  as  to  enable  logs  to  be  bi^ought  w  ith  facility  from  the  Bitter  Boot 
Mountains  and  its  foot  hills  at  the  sources  of  the  river,  where  this  im- 
portant article  of  commercial  value  so  extensively  aliounds. 

Abstracts  of  projiosals  and  contract,  and  a  statement  of  funds,  are 
transmitted  herewith.  A  ehart  of  Keuben's  Kapids  accom])anies  this 
leport  for  pnbli^-atieJi. 
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Money  statement, 

July  1,  l-ry.  amount  available $5,000  0<) 

Aiuouiit  appropriated  hv  aet  approved  June  14,  l^JHO 5, 000  00 

$10. 000  *K^ 

July  1,  1t-"»,  amount  oxpendrd  during  fiscal  year 5,000  •>» 

July  1,  l-"?**.  amount  available 5.001^  *» 

Amount  ;  «*>tiniat»'d)  refjuirt^d  fur  compU'tiou  of  existing  projert 24, 424  )>•" 

Amount  tliat  can  lu*  proHtaUly  expended  in  fiscal  year  ending  Jun**  IJ*>,  1:»8*2.     10. 000  »>•» 


Abstvnrf  o/  proposalK  for  impro'hio   Lower  Clearwater  Hirn'.  Idaho,  opt'n*-^  hy  \ftif.  ti.  I. 


}^: 


Nifir  ;i:i>l  !f^;  Wiu  ♦*  of  hitliltT, 


•3  2-j 
41  = 

IS  "*  *  . 

2  «  3  ". 


Kt*iii.ivk-t 


1  ■  SiUrt  II.  Smith.  Lt*wi>t«>n.  M.ih. 


■$.'^8  00     (.'ontrAft  awardi^'i 


Ahatrrnt  of  ro}iirort  for  intproritu]  thr  Lower  Clrarwattr  tiirvr,  Idoho,  in  forcf-  during  thf- 

jisftif  yenr  ending  June  'M),  l'*S*). 


XaniH  ami  ii-Hi«l»>uc**  of  biil<l«*r 


I»aro  of  <'<in-         Siib.ji'ot  of  con- 


—  3 


tliUt. 


tract. 


lUinjark:*. 


Sildn  n.  Smith.  Lfwi^ttni.  Maho..    <)<T.>h.r  16.1879     Removal  of  rock     y*.ai  00     Conrnict  doaed  l>** 

j      cemV>er  8,  UF19. 


CONDENSED  IIISTOUV  f)F   THE  IMPROVEMENT  OF   THE  LOWER   CLEAR- 
WATER RIVER. 

An  exarniiiiition  of  the  Lower  Clearwater,  a  tributary  of  the  Snake, 
from  near  Mount  Idaho  to  Lewiston,  a  distance  of  84  miles,  was  made, 
in  September  and  October,  1H78. 

The  South  Fork,  a  mountain  stream,  with  many  ix)eky  rapids,  wa«  re- 
I>orte<l  impracticable.  The  main  stream  is  divided  by  it^  physical  fea- 
tures into  two  sections,  known  as  the  middle  and  lower  rivers.  The  ftrst 
*  20  miles  in  length,  in  addition  to  its  general  difficulties  of  rapid  current 
and  rocky  bed,  presents  two  points  which  can  only  be  improved  by 
canals  and  locks.  The  latter,  40  miles  long,  is  of  the  same  general  char- 
acter, but  more  susceptible  of  improvement;  a  depth  of  4J-  feet  at  low- 
water  being  considered  obtainable  by  removing  obstructing  rocks  and 
bars,  at  a  cost  estimated  at  $r)4,424. 

The  Clearwater  enters  the  Snake  at  Lewiston.  It  drains  a  large  wheat- 
producing  section  in  Idaho,  which  is  rapidly  tilling  up  by  emigration. 
The  present  necessity  for  its  improvement  is,  however,  of  secondary  im- 
l)ortance  compared  with  that  of  the  Snake  below  Lewiston,  the  principal 
dej)Ot.    The  examination  was  authorized  by  the  act  of  June  18,  1878. 
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1878-'79, 
(Ottieer  in  charge,  Maj.  G.  L.  Gillespie,  Corps  of  Eugiueers.) 

Amount  uppropriated  by  actot*  March  :J,  1879 $5,000 

Kxpendod  durinj^  fiscal  Vear 5,000 

October  16,  1870,  a  conti-act  was  made  with  Silas  R.  Smith  for  the  re- 
moval of  115  cubic  yard«  of  rock  at  Reuben's  Rapids,  4 J  miles  above  Lew- 
iston.  at  $^S  per  cubic  yard.  Work  was  begun  early  in  November  and 
])U8he<l  so  rapidly  that  by  the  1st  of  Deceml^r  the  principal  obstructing 
rock,  and  several  smaller  ones,  had  been  removed,  opening  a  channel  M 
feet  wide  and  4^  feet  deep  at  low  stage,  affording  passage  for  small  boats 
and  rafts.    The  contractor  was  paid  off,  and  his  contract  closed. 


M  M  8. 

kxaminatk^n  of  cowlitz  river,  washington  territory'. 

United  Statbs  Engineer  Office, 

Partlandj  Oreg,^  December  15, 1879. 

(jENERAL:  1  have  the  honor  to  transmit  herewith  a  chart  of  the 
(Jowlitz  River,  Washington  Territory,  together  with  the  report  of  Mr. 
R.  A.  Habersham,  assistant  engineer,  and  to  submit  the  following  report 
of  an  examination  made  under  my  direction,  in  compliance  with  the  nver 
and  harbor  act  of  March  3, 1879. 

As  an  examination  was  particularly  asked  for  the  puipose  of  ascer- 
taining the  feasibility  of  improving  the  river  by  removing  the  snags 
which  obstructed  its  na\igation  at  various  i)oints,  1  confided  the  duty 
to  an  assistant  who  has  commanded  for  several  years  the  snag-boat  used 
on  the  Upper  Willamette,  and  is  thoroughly  familiar  with  the  cost  and 
difficulties  of  removing  the  snags  which  are  usually  found  in  the  tribu- 
taries of  the  Columbia  River. 

The  Cowlitz  is  quite  an  important  little  river,  and  the  country  it  drains 
is  rapidly  filling  up  with  a  thrifty  and  industrious  population.  The  two 
river  steamers  which  do  the  carrying  trade  for  the  river  have  brought 
out  this  year  a  larger  amount  of  produce  than  ever  before,  and  it  is 
expected  that  the  yield  next  year  will  be  still  larger.  The  sum  of 
$5,(KK)  will  remove  all  the  imi)ortant  snags  which  obstruct  the  naviga- 
tion of  the  river  as  high  up  as  Cowlitz  Landing,  ^  miles  firom  tiie 
mouth,  and  will  pit>\ide  ample  means  for  surveying  in  detail  all  the 
shoal  bars.  The  improvement  indicated  in  the  report  of  Assistant  Bn- 
gineer  Habersham  is  a  very  worthy  one,  and  1  would  recommend  that 
the  sum  of  $5,000  be  appropriated  for  carying  it  out  during  the  next 
fiscal  vear. 

Tlu'  Cowlitz  River  i>  partly  iu  the  collection  district  of  Oregon  and  partly  in  that  of 
Pu^ot  Sound,  Wasliington  Territory,  and  the  nearest  port  of  entry  is  Astoria.  Otm^.,  at 
the  month  of  the  Columbia  River.  The  revenne  collected  at  that  port  during  the  11 
mouths  ending  May  31,  l^%  was  121,071.31. 

^iJU(i^K<Ate  tonnage  of  all  vetMels  entered 399,663  tons. 

Aggregate  tonnage  of  all  vessels  cleared ^,063  toiia. 

The  nearest  light-ho!i!)e4  and  works  of  defense  are  at  the  mouth  of  the  Colambia 
River,  Oregon. 
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Tbe  suin  of  ^5,iKMi  can  be  profitably  expende*!  nix>ii  this  iniiiroveinent 
nbiriii^  the  next  liscal  year. 

I  ail),  ireiieral.  very  resp(M*trully,  your  obedient  servant, 

Cr.  L.  Gillespie, 
Major  of  J-Jngint-ti  s. 
Brent  Lieut.  Col,  U.  .S.  A. 

The  Chief  <.f  Kncmneers,  W  S.  A. 


i:h)<»j:i  .  :    mi:,  kokkkt  a.  habeijsiiam,  A^^ifrTAXi  KX(;ixi:i:i:. 

rxiTEi)  Staiks  Exr.iXEER  Offk  K. 

Portland,  (hufj.,  Dtcvmhtr  12,  l^\K 

Colonel:  I  have  xhv  honor  to  siilniiit  the  arconipanyiiifif  map  of  tlie  Cowlitz  Kiver, 
in  Wa8liinji:toii  Teihtoiy.  ami  of  the  country  through  which  it  Hows.  Its  value  ut^  a 
]  avigal)Je  stream,  and  the  nt^oessity  for  removal  of  the  principal  oUstructions.  will  ap- 
}.ear  from  the  data  given  Uelow,  obtained  by  an  examination  made  in  pnrsuftiice  of 
vonr  letter  of  instnutions  of  the  loth  of  November,  current  vear. 

Tlie  Cowlitz  River  riM-s  in  the  heart  of  the  Cascade  Monntains,  in  longitude  121-  r»l» 
west,  latitude  4(5  HO  north,  on  the  south  watershed  of  Mount  Rainieir,  Howing  duo 
west  for  (K»  miles:  then  south  for  20  miles,  and  entering  the  Columbia  fiO  mileH  abo>e 
Astoria,  5  miles  below  Kalama,  the  present  southern  terminus  of  the  Northei'n  l'acili<* 
Railroad  in  Washington  'i'erritory,  and  48  miles  from  Portland.  It  is  navigable  at  its 
■owest  stage,  with  a  least  dejith  of  2J  feet  on  the  bars,  to  Cowlitz  Landing,  40  mib's 
from  its  mouth:  and  during  higher  stages  5  miles  farther.  Ih  milu8  above  Laton's 
rerry.  The  bar  at  its  mouth  has  7  feet  depth  at  low  tide.  Just  above  the  depth 
s  reduced  to  IJ]  feet  by  heavy  drift  in  the  channel.  From  the  mouth  to  Blaok>  Bar. 
the  head  of  tin*  tidal  serticm,  a  distance  of  U  miles,  the  width  of  the  river  averagen  Tii^ 
teet.  Above  this,  to  the  head  of  navigation,  2.50  feet.  The  bed  of  the  navigable  portion 
:>f  the  river  is  princi]ially  composetl  (»f  large  pebbles  of  v<ilcanir  roeks,  varying  from 
.:ens«?  black  basalt  to  j)uini(e.  sonui  of  the  latter  so  light  Jis  to  doat.  The  baiikt}  are 
from  5  to  2<>  fe«'t  hi;»h.  sttM*p.  and  in  some  ]daces  verti<al. 

The  vftUey  of  tin*  Cowlitz  is  teilile;  g<'nerally  covered  with  fijrests  of  fine  tiujlH*r, 
orincipally  iir  and  ci'dar.  There  are  S4>.veral  tine  tracts  of  prairie  land,  and  nnmerouH 
rieh  coal  veins,  a-^  vft  un<l«'velo]>ed.  The  Northem  Pacilic  Railroad  is  built  along  the 
east  or  left  bank  of  the  rivt*r  for  20  mih»s,  crossing  at  the  month  of  Pnmphrey's 
L'reek.  There  are  two  annual  seasons  of  high- water,  one  (M'curring  during  the  winter, 
and  caused  by  rains:  the  other  in  .June,  oi*  July,  due  to  melting  of  the  snows  iii 
^he  Cascade  Mountains.  The  bottom  of  the  girders  of  the  railroad  bridge  at  Puui- 
phrey's  is  4i'>A  feet  ab<»v<'  low-water  mark,  and  17.'.  f«>et  above  high-Avater  of  Jnne, 
i^'/tJ,  the  highest  on  rerord.  Steamboats  can  pass  under  the  bridge  when  the  water 
s  not  more  than  10  f«*et  above  low-water  mark. 

The  most  impojiant  i>lace  on  the  river  is  Freeport,  formerly  Monticello.  3J  milen 
I'loni  its  nu)uth.     It  has  a  i)opulation  of  :MM>,  with  two  stores  doing  a  general  mer- 
•handise  busin»*>.s.     There  are  .'»;'>  families  residing  in  and  around  the  town.     The  popu- 
ation  of  the  Cowlitz  Va1h*y  has  increased  oO  ]»er  eent.  within  the  last  r»  year*. 

The  area  undfv  cultivation  in  the  valley  along *t he  river  banks  is  26,000  aere^.  The 
exports  are  lumber,  •ihiujrh's,  cattle,  hogs,  grain,  vegetables,  and  general  farm  and  dairy 
jModuce.  During  the  last  y«»ar  1 1 ,000  pass«*ngers  aiid  1.0.0(Ki  tons  of  freight  were  tranv 
jiorted  by  the  two  steamboats,  wliich  run  n^gularly.  making  daily  trips  on  the  river. 

The  obstructions  to  navigatitm  ar<>  Black's  Bar,  Huntiugton*8  Bar,  Battoe  RapicUp, 
Sha))pelier  Rai»ids,  I'umidircy's  Bar,  (travel  Rapids,  and  Cluckey's  Bar,  besides  another 
har  to  which  no  name  has  biM'u  given,  an<l  numerous  snags  and  drift-piles  at  variouH 
'.»oints.  but  ]>rini!ipallv  on  the  bars  and  rapids.  '  The  number  of  snags  to  be  removed  is 
nearly  3(K).  The  sum  appro]U'iated  for  this  examinatitm  was  not  suilieient  to  enable  an 
!!istnimental  survey  of  the  bars  to  be  ma<le.  They  are  in  a  great  measure  due  to  the 
rti.'cumulation  of  drift-wood,  the  removal  of  which  wimld  probably  cause  several  of  them 
"o  disappear  altogether,  and  would  certainly  province  siM*h  changes  in  the  condition  of 
"^he  channel  generally  as  to  r«*nder  necessary  a  later  survey  of  the  bars  before  projecting 
;»ny  plan  for  their  impro\  cnient.  At  prownt  those  intere-st^nl  in  the  navigation  of  this 
ftream  ask  only  that  the  obstructing  drift  whi<'h  redu«:e's  the  available  depth  of  water 
by  one-half  be  renu>ve4i.  This  would  oecui)y  t^*"  •*-nag-boat  three  months  at  a  nionthlv 
.  ost  for  running  expenses  of  $800.  Surveys  of  the  bars  after  removing  the  drift  will 
I'viHt  ^KX*.     I  an  'ndeltfc  to  Cajjt.  Jose]di  Kello^'g.  owi.t"  oi  the  Cowlitz  River  steam- 
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^ern,  for  the  iufurmation  coucorning  freight  and  pasaonger  carriage  duriog  the  last  year, 
and  for  other  statisticB. 
RospectfiiUy  submitted. 

RoBT.  A.  Habersham, 

Js^ntatit  Enffineer. 

Col.  (}.   L.  GiLLESPIK.  , 

}fajory  t'orps  of  Engineer 8 j  U,  S,  A, 


M  M  9. 

sruvKV  OF  uMri^rA   kivkk,  ork(;<)n,  bktween  scott.sbi'ro  and 

its  mouth. 

United  States  Knoineee  Office, 

Portlandj  Oreg.j  December  10, 1879. 

Gene  UAL:  1  liave  the  kouor  to  transmit  herewith  a  chart  of  the 
Umpqua  liiver  fi*om  Scottsburg  to  its  mouth,  inclu<UQg  the  bar  at  the 
i^iitraiice,  together  with  the  reiwrt  of  Assistant  Engineer  R.  A.  Ha- 
l>ersham,  and  to  submit  the  following  rei>ort  of  the  survey  made  under 
my  direction  in  accordance  with  the  i-equirements  of  the  river  and  har- 
lK)r  act  of  Mai-ch  3,  1879. 

The  Umpqua  River  rises  in  the  Cascade  Mountains,  in  longitude 
1 29^  west,  near  Mount  Thielsen,  and  after  flowing  westwanl  in  a  tortuous 
course  for  ISO  miles  empties  into  the  Pacific  Ocean  about  25  miles 
north  of  the  entrance  to  Coos  Bay,  and  175  miles  south  of  the  Columbia 
River. 

The  examinations  made  previous  to  this  date,  with  the  view  to  an 
improvemiMit  of  the  river,  have  been  confined  principally  to  that  por- 
tion of  the  river  1  between  Roseburg  and  Scottsburg ;  the  present  sur- 
vey extends  from  Scottsburg  to  the  entrance,  a  distance  of  26  miles. 

Gardiner  City,  a  small  town  of  300  iidiabitants,  8  miles  from  the  sea, 
is  the  head  of  navigation  for  sea-going  vessels,  and  Scottsburg,  17 
miles  higher  up,  is  the  head  of  navigation  for  river  boats.  Between 
these  two  towns  there  are  no  roads  or  trails,  and  the  iHJople  are 
tlef)endent  upon  the  river  for  their  communication.  The  commeroe 
of  the  river  is  carried  in  two  small  river  boats,  which  draw  not  to 
exceed  .*>  feet.  Exce])t  over  the  bai-s  at  Brandy  Island,  Echo  Island, 
and  mouth  of  Dean  Creek,  there  is  plenty  of  water  at  low  stage  to  meet 
all  the  necessities  of  the  commei-ce  of  the  river.  The  three  iSutJ  are  of 
ivcent  formation  and  are  composed  of  sand,  mud,  and  gravel,  overlying  a 
sand-rock  formation  which  forms  a  conspicuous  part  of  the  side  slopes 
of  tlie  range  through  which  fhe  river  makes  its  way.  Umpqua  Bay, 
into  which  the  river  empties,  is  8  miles  long,  with  an  average  width  of 
1  mile ;  it  has  a  sheltered  anchorage  of  1,500  acres,  with  depths  rang- 
ing from  U  to  30  feet.  The  shai)e  and  general  character  of  the  bay  are 
^'ery  mucli  the  same  as  at  Coos  Bay ;  the  north  shore  is  a  low  sand-spit, 
covered  with  drift-wood,  whilst  the  south  shore  is  a  high  and  enduring 
promontory.  Tlie  least  depth  on  the  bar  at  low  tide  is  13  feet,  and  the 
distance  between  the  IS-foot  cur\'es  following  the  course  of  the  chan- 
nel is  3,200  feet,  with  a  least  width  of  channel  of  300  feet.  No  special 
change  has  occuiTcd  in  the  form  and  position  of  the  bar  since  tbe  ex- 
amination by  the  Coast  Survey  in  1852.  Tlie  main  interests  of  the  lower 
valley  center  at  Gaitliner  City,  which  derives  its  importance  from  its 
lumber  mills  and  salmon  canneries ;  but  there  is  a  small  trade  in  the 
upper  river,  and  the  object  the  citizens  had  in  view  in  applying  for  the 
survey  was  to  determine  the  feasibility  of  remonng  the  bare  and  other 
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obstructions  in  tlie  river  so  as  to  gain  an  uninterrupted  navigation  from 
Scottsburj;:  to  the  sea  througliout  the  year.  The  obstructions  indi- 
cated by  Assistant  Engineer  Ilabershani  are  of  small  importance,  and 
it  is  reconinien<led  that  they  be  removed  by  the  iuexi)ensive  means  he 
suggests.  No  elaborate  works  of  improvement  are  intejide*! ;  the  in- 
creased deptli  over  the  bars  which  the  steamboat  captiiins  ask  can  In* 
readily  gotten  by  low  <likes  nia<le  of  logs,  fascines,  stone,  and  gravel,  all 
of  whieh  materials  can  be  readily  gotten  near  the  site  at  very  small  ex- 
pense. The  rocks  in  the  channel  near  Scottsburg  are  four  in  immlter 
and  small  in  capacity,  but  ar(*  so  obstru(?tive  to  navigation  that  their  i-e- 
moval  seems  t-lcarly  (rallinl  i\n\  The  estimated  cost  of  the  improvement, 
as  stated  in  the  accom])anying  rei)ort  of  Assistajit  Engineer  Haber- 
sham, to  whicli  attention  is  res])ectfully  invited,  is  $11,110,  and  an  ap- 
j)ropriation  for  that  aniout  is  n»commen<led. 

Tho  iriui"ina  Kiver  is  iu  tlie  colliM-tiou  iliHlrirt  (»i' Southern  Un*Koii.  <ianliiier  City. 
:it  the  heiul  ot'tli*^  bay.  *  milrs  fruiii  the  bar,  is  a  port  of  entry.  Then*  were  no  foreigu 
iin)>orts,  and,  cons«'.finontly,  no  r<?vc!iu«'  collected  during  the  piiBt  year.  The  depoty 
<ollccior  icport**  That  ab(Mit  40  tons  of  iiicrchandiHe  arc  broiifrlit  to  the  jiort  monthly  by 
the  coast  traders.  The  *ihii»nient8  from  1h<)  port  ar«»  principally  tiO  .Sau  Francisi'o,  and 
i-on^ist  of  Innihcr.  which  lias  amounted  to  r».H9:t,U00  fo.vt.  board  ineanure.  from.  Janu- 
jkry  1.  187;),  to  <.>ctolMa.  \f^[K  The  nearest  lijrht-lHMist^  i«»  at  Cape  Arago.  on  the  south 
Hide  of  the  eutranre  to  (.'oos  lijiv.  and  the  nearest  woikn  iifdelcnw  are  ut  the  entraucf 
lo  the  Columbia  Kiv€-r. 

The  snm  of  $1 2.000  can  be  jmifitably  expanded  njion  the  work.**  of  ini- 
l»rovement  r«»commen<led  herein  dniin^  the  next  tiscal  year. 
Very  ivsT>Mctfully.  general,  your  obedient  servant, 

I  J.   L.   lilLLESPlE, 

Major  of  Englneern^ 
Bet.  Lieut  Col.  U.  S.  A. 


The  Chi EJ'  <f  KN<iiNKEns,  W  S.  A. 


KhJ'f.i      -K    mi;.    Konr.IM    a.    KAHKKSIIAM.   A-^'-^TaNT  ENlilNEKK. 

Tnitei)  S'lATEh  Engineer  Office, 

f*orr1andf  Oreg.,  Thcemher  6,  1879. 

CoLONKi.:  1  ha\^  tIk-  hi»nor  to  submit  the  map  of  the  Uuipqua  Kiverftom  ScofetA- 
bur^h  to  its  moTirh,  -lii»\ving  also  in  detail  the  ol).strnctionH  Xjo  uavi|;ation,  and  the  fbl» 
lowinjr  rep(U't  of  the  nurvey  of  the  river,  nuide  in  '.omjdiaLce  with  your  letter  of  in- 
htnictions,  dat«*d  Au^^ust  l*i,  lt7i>. 

The  rmp(|ua  R'w^'v  rin-s  in  the  Cas<'a<le  MimnTains.  in  lon^^itnde  122^  west,  and 
tlowH  wcHtwanl  for  180  miles,  measured  alcuijr  its  siituositieH.  entering;  the  Pacific 
Ocean  iu  huijifitudt'  V2'.\-  r»i»'  \v«*st,  latitude  4:V  40'  iji»rtL,  175  miles  south  of  the  mouth 
of  the  Columbia. 

Its  principal  bran«'h<s  are  the  North  and  South  IJmpuuu.  which  unite  %  miles  above 
itH  mouth,  it  drains,  with  its  tributaries,  an  area  of  4, 2(KUqnare  mi  leu*  of  mountainous 
country,  a  large  poi  tion  (»f  which  is  bare  of  other  vegetation  than  e(»arBe  gram.  Its  bed 
iH  rocky,  jrenerally  rock  iu  position,  to  within  iiO  mile»  of  its  month.  Scottsbuis.  a 
village  of  lesH  than  UK)  inhabirants,  Hituatcd  on  the  north  bank  of  the  riverf  26  nules 
from  its  mouth.  i<  the  hcail  of  navigation.  Above  this  the  channel  presents  a  succes- 
sion of  rapids  and  <h*,ej)  jk>o1s.  in  1871  a  small  steamer  ascended  to  Rosebnrff,  a  dis- 
tance nf  H>  miles,  ilnring  vt-ry  high  water.  The  trip  wjis  iku  ex}>erimeut  which,  prov- 
ing costly  and  daug»*rows.  has  not  been  re]»eated.  From  Scottsburg  to  Gardiner,  at 
tin*  head  of  tin*  rnijwjua  IJay,  a  distance  of  17  miles,  navigation  at  ]»re(sent  is  carried 
on  by  means  ot  two  sinall  steamboats,  drawing  2  and  «i  feet  re8}>ectively,  which 
makf  tri-\vc»l;'\  n-ps  lu-twiTu  the  two  )>oints.  carrying  the  maili*,  pasfM^ugerM,  and 
treighl. 

For  ('.  iiii !<•.•»  ii»)r.w  Si  o!t<l»urg  i1h*  rivt:r  is  fn»m  3(M>  to  l,r»li(r  f*4*t  wide,  and  from  4 
to  VJ  de«-p.  r\,t|it  a!  tln'  shoals  lu'U'.'ifter  to  be  notic«Ml.  Along  thi?  section  it  flowK 
hetwein  «t»cp.  iugg<«i  ljill>  of  terraetd  sandstone,  fnun  r^iH)  to  1,(HK3  feet  high,  whose 
hi<»p<-s  f'Xte.>i«!  ^■♦•v«  .vj.  \\  •*   ;.!•  unhrokiu  liue  into  ti»' wa-ter.     !iere  and  there  u  strip 
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i'f  nearly  lovcl  Ijvnd.  a  few  yards  wide,  exists  on  the  bank,  not  largo  onouijli  to  be 
worth  cultivating.  The  margins  are  fringed  with  a  dense  growth  of  myrtle,  wild  rose, 
.tnd  salal. 

Most  of  the  timher  ha-*  been  destroyed  by  the  forest  fire€  which  have  devastated  so 
many  hundreds  of  stpiare  miles  of  the  coast  country,  and  the  little  which  remains  is 
Ntnnted,  fit  <mly  for  tire-wood,  and,  from  the  rugged  nature  of  the  grouinl,  difficult  to 
d»tain.  There  fs  but  one  inhabited  house  on  tliis  section,  and  there  are  onlv  four 
M'sidcnts  Ix'twcen  Scottsburg  and  the  head  of  the  Um)Mina  Bay.  There  are  no  roads 
•lor  even  trails  connecting  the  houses  of  the  settlers.  The  only  means  of  communica- 
tion is  bv  water.  Five  miles  below  Scottsburg  the  river  begins  to  widen.  From  this 
]>oint  to  tlie  head  <»f  the  bay  its  width  varies  from  l.(H)0  to  '2,4(H>  feet,  while  the  bases 
:.f  the  hills,  receding  from  its  banks,  leave  several  strips  of  level  land,  from  i  to  -J  a 
mile  in  width,  and  fii»m  A  to  6  f«'et  above  mean  ti<le-l<n-el.  These  Hats  were  evid<'utly, 
.it  no  very  distant  neriod.  covere<l  bv  the  tid«'s,  as  shown  bv  their  uniformly  low  eleva- 
•ion,  by  the  identity  of  the  earth  of  which  they  an'  conii»os<'d  with  that  of  the  tide 
Miarshes  in  the  vieinitv  nf  the  bav,  and  bv  the  saline  grass  which  covers  the  ground 
.I'.ong  the  bank"^. 

All  of  the  arable  hind  on  the  I'mpqua  below  Scottsburg  is  containe<l  in  these 
iiieiwlows,  whose  (  onibined  areas  do  not  ex<'e«»d  2,000  acre<.  They  are  well  adapted 
To  agriculture  ami  grazing,  the  soil  being  rich,  and  the  vegetation  easily  cleared. 

nmp«|ua  IJay,  from  its  entrance  to  its  head,  is  8  miles  long,  and  from  f  to  ^  mile 
A  ide.  On  portions  of  both  sides  mai*shes,  intereected  by  tidal  sloughs,  extend  to  the 
i»;v*e  of  the  hills.  These  lands  cover  about  1,800  acres,  whi<h,  when  reelaimed  by 
•  liking,  will  be  valuable.  The  bay  is  ])crfectly  land-locked,  afl'ording  a  sheltered  an- 
'  borage  of  1,500  acres,  with  depths  ranging  from  14  to  30  iWt  at  low-tide. 

It  is  deepest  just  b<'low  (iardiner.     The  entrance  to  rmp«|ua  liay  j)resents  the  same 
j»rincipal   features  and  general  outlines  as  the  Alsea.     Kugged  hills,  covered  with  tir 
Timber  on   the  south:   along  line  of  saml-spit  strewn  with  drift  on  the  north;    the 
'  hannel  running  westward  to  the  bar.  which  lies  ^  a  mile  outsitle  of  the  general  shore 
ine. 

No  <hango  of  im])ortance  is  peici'ptibh' in  the  form  and  position  of  the  bar,  as  shown 
t»v  thi'  United  Slates  Coast  Survey  of  18.Vi. 

My  the  courtesy  otC'aptain  Mill,  of  the  tug  Fearless.  I  ^vas  enabled  to  make  sound- 
ings across  the  bar.  and  foun<l  I'A  feet  least  (h'pth  at  low-tide.  The  distance  between 
"be  18-foot  contour  lines  inside  and  outside  is  o,200  feet,  and  the  width  of  the  channel 
iOO  feet  at  its  narrowest  ]»oint.  Inside,  on  the  south  side  of  the  channel,  near  the  sec- 
«aid  heatlland,  there  is  a  dangerous  r<Mk,  shown  on  the  map,  awash  at  low-water.  On 
'his  a  small  wooden  buoy.  n()t  easily  visi]>l<*  to  those  unacijuainted  with  its  exa<3t  po- 
sition, has  been  pla(  ed.  Two  buoys  are  needed,  one  on  the  bar,  the  other  inside,  near 
Winchester  Head,  the  pnuuoutory  on  the  south  side  of  the  entrance.  Sailing  vessels 
provided  with  pilots  who  know  the  bar  can  enter  in  favorable  weather.  Generally  the 
outward  passage  should  not  be  attemi>ted  without  a  tug. 

(iardiner  City,  a  town  of  300  inhabitants,  is  situated  on  the  north  shore  of  the  bay 
near  its  head.  It  derives  its  princij)al  imp«)rtance  from  its  lumber-mills,  owned  by 
Messrs.  Hinsdale  &  Co.  and  Simpson  &  Co.,  which  furnish  employment,  directly  or 
.ndirectly.  to  its  inhabitants  and  those  of  the  surrounding  country,  who  are  generally 
engaged  in  the  lumber  tra<le;  the  agricultural  lands,  lying  in  small  tracts,  being  as  yet 
uiuleveloped.  These  mills  have  a  capacity  of  1,000, 000  and  700,000  feet,  board  measure, 
]»er  month,  resi)ectively.  The  lumber  worked  isprincipally  fir — spruce,  although  abun- 
d.int,  b<Mng  in  little  demand — and  is  shipped  on  sailing  v«»ssels  to  San  Francisco. 

Two  salm<m  canneries  have  becji  established  here,  one  of  which  lias  lately  been  dis- 

ontinned.     The  run  of  salmon  is  not  regular,  and  the  present  year,  so  fari  has  been  too 

small  to  be  utilized.     Smiths  Kiver,  a  stream  nearly  as  large  as  the  Cmpqna  at  its 

Miouth,  enters  the  bay  a  mih-  above  (Jardiner.     It  is  navigable  for  small  steamers  for 

H  miles  above  its  mouth. 

The  Hoods  of  the  rnipqua  occur  in  the  wint(;r.     The  highest  recorded  is  that  of  De- 
•  mber,  18(11.  whieh  rose  to  a  height  of  45  feet  above  low-water  mark  at  Scott^sburg, 
;i'id  covered  the  niarshi's  in  the  bay  to  a  dei)th  of  2  feet. 

This  survey  was  reijuested  by  residents  of  Scottsburg  for  the  ])urpose  of  ascertain - 
i?ig  the  t'easibility  and  cost  of  i-emoving  the  obstructions  to  navigation  b<'tween  that 
I)oint  and  Gardimi.  Tliese  consist  ot'  three  bars,  existing  at  lirandy  Island,  Echo 
iNland.  and  the  month  of  Deane's  Creek,  and  of  a  number  of  rocks  in  the  channel  just 
Selow  the  steamboat  landing  at  S<<»ttsburg.  They  are  shown  in  detail  on  the  accom- 
panying map,  together  w  ith  the  works  considered  necessary  for  their  removal. 

These  bars  have  all  b«  en  formed  recently,  as  within  a  few  years  schooners  drawing 
7f  feet  ascended  to  within  a  mile  of  Scottsburg.  They  are  composed  of  sand,  mud, 
iud  gravel  overlying  rock,  with  a  ruling  depth  of  2^  to  3  feet  at  mean  low-tide.  The 
matorials  recjuired  in  building  jetties  to  increase  the  scour  are  found  in  abundance  in 
Uie  vicinity.  In  the  absence  of  a  pile-driver,  the  jetties  may  be  built  of  fascines  and 
gravel,  the  latt-r  <.(M.Li.e(l  in  saeks  (a  plan  successfully  employed  in  building  dams  on 
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the  UppQF  Willainettt*  ,  with  cribs  tilled  with  stone  and  riprapped  at  their  extrcraitit^. 
The  estimated  cost  of  improving  the  three  bars  is  as  follows: 

At  hramlv  Inland.  ■^O)  iVeT  of  jettv ;  at  Echo  Island,  I.IW  f^et  of  jetty;  Dean***!* 
Creek,  1/^  feet  of  Jetty. 

Total  length,  :i,  100  feet  at  *'w\50  per  foot $7,75-) 

3  cribs.  ir»l>y  10  by  '»  feet,  $iV)<)  earh .-. l.S'M 

Removal  of  s')  cubic  y:*i«l«.  **t  n>«k.  at  .^10 <>■> 

10.  vyi 

Engineering  an<l  cuntin:;e!ir  ex]»euscs,  10  ]H*r  cent ...•     UM^ 

Total  cost  of  the  wnrk ll.l!i- 

The  first  town  of  wSrottsbiirg  was  built  one  mile  Ix^low  the  present  one,  and  wa.s  i-ar- 
riod  away  by  the  di-^astrous  flood  of  li?Cl,  and  afterward  built  on  its  present  site.  It. 
was  formerly  the  principal  depot  of  supplies  brought  from  San  Francisco  for  the  min- 
ing districts'  of  Southern  Oregon.  Since  the  establii«hment  of  <;omuinnicatioii  liy  ra:- 
and  stage  between  Portland  and  San  Francis<'0  it  has  declined,  this  section  of  tii- 
country  being  tliinly  Mettled. 

The  ioil  of  the  upper  iM^rtion  of  the  Umpqua  Valley  is  better  adapted  to  grazing  th.-r* 
to  agriculture:  and  it>»  products,  principally  wool  and  hidert,  are  shinpe^l  by  rail  t«' 
Portland.  The  improvement  of  the  river  uelow  Scottsburg  would  benefit  onl  v  the  looa' 
trade,  which  at  present  is  inconsiderable.  At  the  same  time  it  is  advisable  to  renn>ve 
the  roeks  from  tbe  virinity  of  S('(»tt.sburg,  as  they  are  dangerous:  and  if  the  alioalioi; 
on  the  bai"s,  which  has  been  progressing  for  several  yeai's  past,  coutinues,  it  will  bn 
necessary  to  imi)rove  them  in  order  to  keep  oi»en  the  only  route  through  this  section 
of  the  State  which  i>  tr:i!i.>itMble  at  all  seasons  of  the  vear. 


»■  * 


Very  res|»ecrfMll>. 

K'l-lK.Hy   A.    HABKltSIlAM. 

("ol.  (i.  L.  (;ili.k>.P:j:, 

M'ljor.  Cttru^  •\f  .'',''.;»    '♦■'.  C.  S.  A. 


% 


M  M  10. 

M  K\  EV  nF  Al.^KA  iiAKHUK.  OKKCiON,  AM>  RAK  IN  FRONT  OF  IT. 

United  States  Kngineer  Office, 

Portland.  Oreg.,  Devemher  3,  1871>. 

(rENKUAL:  I  liavf  the  lnnioi' to  tiiULsiiiit  herewith  a  chart  of  ALsea 
Harl»or,  Or«*p>ii,  a«roinptiiiie(l  by  tlie  report  of  A^ssit^tant  Engineer  1*.  A. 
Habersliani.  hikI  to  submit  the  following  report  of  a  survey  made  undei 
mv  direction  in  roiupliiince  with  the  river  and  harlK>r  act  approvetl 
March  :^  1871». 

Maj.  J.  M.  Wils<»n.  <  *ori»s  of  Engineers,  states  in  his  ieiK)rt  on  an  ex- 
amination of  this  liarb<»r.  dated  Sei)teinl)er  2.*»,  ISTS,  that 

The  a<'t  of  June  Ir*.  l-TS,  directed  an  examination  to  Ik*  made  of  the  "Alsea  River 
ami  Bay,  Oregon,"  and  an  estimate  of  tlu^  cost  of  ini])rovement  **proi»er  to  be  made." 
The  result  of  the  rxamiiiatitm  and  of  convei*sations  with  residents  at  the  bay  demon- 
strated the  fact  that  no  improvement  of  this  river  and  bay  was  expected,  and  none  ia 
<lo,emed  ]>roper  to  !»♦•  mad*-.  What  the  people  of  the  Alst-a  Valley  want,  and  what  I 
respectfully  reconnnend.  i^  that  an  accurate  survey  may  be  made  of  the  harbor,  and 
the  bar  iu  front  of  it.  prep*  i  i  harts  prepared  for  distribution  to  mariners,  and  the  luir 
properly  buoyed. 

No  work  of  imprnveiiicnt  is  deemed  *•  proper  to  be  maile,^  but  I  would 
resi)ectfully  recommend  that  the  chart  of  tlie  harlK>r  l>e  printed  for  the 
use  of  mariners. 

There  is  no  pt»rr  o'-Mitiv  at  the  Als«'a  Kiver.     The  neare^it  iM>rt  of  entrj-  is  at  New- 
port. Yaquina  Bay.  ♦  ?i«.'iJj«?!i,  14  miles  north  of  Alsea  Harb«n. 
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No  revenue  was  collected  at  Newport  for  the  fiscal  year  ending  June  30,  1897.  A 
email  coasting  tug  occasionally  enters  Alsea  Harbor  and  does  some  of  the  carrying 
trade  for  the  harbor.     No  sailing  vessels  ever  visit  the  harbor. 

The  nearest  light-house  is  on  Cape  Foulweather,  about  18  miles  distant;  the  ligbt 
formerly  located  at  the  entrance  to  Yaquina  Harbor  has  been  discontinued.  The 
neart'st  works  of  defense  are  at  the  mouth  of  the  Columbia  Kiver,  distant  125  miles  ap- 
proximately. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Major  of  Engineers^ 
Brevet  Lieut,  CoL^  U.  /S'.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  r.  a.  habersham,  assistant  engineer. 

United  States  Engineer  Office, 

Portland f  Ch'eg.y  December  3,  1879. 

Colonel  :  I  have  the  honor  to  submit  herewith  the  chart  of  Alsea  Bar  and  Harbor, 
drawn  from  the  survey  made  in  pursuance  of  your  letter  of  instructions,  dated  August 
12,  of  the  present  year. 

The  bar  is  situated  1*25  miles  south  of  the  mouth  of  the  Columbia,  and  14  miles  south 
of  Yaquina  Bay.  A  full  description  of  the  bay  and  the  country  tributary  to  it,  its  re- 
•ources  and  products,  has  been  given  in  the  report  of  your  predecessor  for  the  liscal 
year  endint^  June  30,  1878. 

The  portion  of  the  bay  included  in  the  survey,  referred  to  as  the  harbor,  comprises 
all  anchorage  ground  for  such  vessels  as  can  cross  the  bar;  that  is,  whose  draught  does 
not  exceed  12  feet.  It  covers  an  area  of  60  acres,  with  a  depth  of  from  10  to  18  feet  at 
Jow-tide.     The  tidal  range  is  3  feet  during  neap,  and  9  feet  during  spring  tides. 

The  entrance  to  the  harbor  lies  between *a  bold  headland,  60  feet  high,  on  the  south, 
and  a  long  low  sand-pit,  covered  with  drift  wood,  on  the  north.  It  is  narrow,  being 
not  more  than  200  feet  between  the  12-foot  curves,  and  from  25  to  40  feet  deep. 

From  the  entrance  towards  the  bar  the  channel  widens  to  400  feet,  curving  sharply 
from  west  to  north-northwest,  and  back  to  west-northwest,  crossing  the  bar  on  the 
last-named  course.  The  bar  lies  3,000  feet  outside  of  the  general  line  of  the  shore  at 
high  tide,  connecting  the  south  shore  and  north  spit,  its  axis  being  nearly'  parallel 
with  that  of  the  latter.  It  is  800  yards  in  length,  and  700  yards  in  width  between 
the  curves  of  12  feet. 

The  shij)  channel  shifts  constantly  from  one  place  to  another,  a  heavy  wind,  lasting 
•for  a  few  days,  being  sufficient  to  cause  it  to  move  several  hundred  feet  northward  or 
southward.  (jenerSly  the  southerly  weather  which  prevails  during  the  winter  drives 
it  northward,  and  the  northwest  winds  of  sunmier  force  it  southward.  It  is  rarely 
found,  however,  on  tlie  south  half  of  the  bar,  the  southerly  winds  and  currents  being 
Btronj;t\st  and  ])revailing  during  the  greater  part  of  the  year.  At  the  time  of  the  sur- 
vey the  channel  crossed  the  bar  near  its  northern  extremity,  with  a  width  of  300  feet 
between  the  O-foot  curves,  and  a  least  depth  of  7f  feet  at  low-water,  and  I  am  informed 
that  these  dimensions  do  not  change.  The  distance  across  the  bar,  varying  with  each 
new  direction  of  the  channel,  ranges  from  1,300  to  1,800  feet. 

The  .steam-laiinch  <M)gaged  for  this  survey  failing  to  arrive,  a  six-oared  boat  was  the 
only  cralt  which  could  be  obtained  lor  soundiug.  In  this  it  was  not  safe  to  venture 
far  outsi<le  of  the  bar,  for  fear  of  losing  the  intervals  of  smooth  water  necessary  to  ena- 
ble us  to  recross  the  bar,  which  occurred  very  rarely  ;  in  fact,  only  three  tijiies  during 
the  two  weeks  I  8i>ent  in  making  the  survey,  and  lasting  less  than  an  hour  on  each 
oeeanion.  It  was  not  possible,  therefore,  to  survey  the  approaches  to  the  bar;  but  as 
no  breakers  were  seen,  even  in  rough  weather,  outside  of  those  on  the  beach,  it  is  safe 
to  eonelude  that  the  foreshore  slojies  uniformly,  with  a  tolerably  smooth  bottom.  If  the 
sill  vey  could  have  been  made  in  the  month  of  June  or  early  in  July,  more  complete 
iut'orniation  could  have  been  obtained. 

There  are  no  outlying  reefs  nearer  than  the  seal  rocks,  4  miles  north  of  the  bar. 
These  are  ]tinnaeles,  rising  out  of  the  sea  to  a  height  of  from  10  to  30  feet  at  low-tide, 
distant  from  the  shore  from  one-eighth  to  one-fourth  of  mile,  and  are  portions  of  a 
ledge  of  basaltic  rock  which  forms  the  rugged  shore  line  for  an  extent  of  about  a 
mile  opi)osite  the  rocks.  During  ordinary  weather  the  bar  may  be  safely  crossed  by 
steamers  drawing  not  more  than  12  feet  at  high -tide;  sailing  craft  larger  than  fishing 
boats  should  not  attempt  to  enter  without  a  tug,  except  with  a  west  wind  and  tolera- 
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bly  smooth  bar,  but  may  cross  outward  at  any  time  when  the  wind  comeB  from  th« 
east,  northeast,  or  southeast. 

The  promontory  which  marks  the  south  side  of  the  entrance  to  the  haiUor  is  formed 
of  coarse  soft  sandstone,  containing  fossil  shells  and  hard  nodule-s;  nn  ■  reMts,  at  the 
level  of  low  tide,  on  a  bed  of  soft,  soapy,  black  shale,  inhabited  by  nn  liads  of  n>ck 
oysters.  The  hills  around  the  bay  are  similar  in  formation  to  the  promontory,  4iud 
are  covered  with  forests  of  spruce  timber  from  60  to  100  feet  hi^h. 

Inside  of  the  entrance  the  contour  of  the  bottom  shows  marked  changes  8inc«  the 
survey  of  1875,  and  the  ruling  depth  is  from  2  to  3  feet  less.  It.  is  possible  that  in  th© 
absence  of  an  establisbed  tide-jrauge  the  base  assumed  for  the  levels  of  that  survey 
may  have  been  too  high,  and  the  discrepancy  in  the  tide  lines  of  the  two  surveys  at 
points  where  the  beach,  being  rock  in  position,  could  not  have  altered  in  shape,  uiakes 
this  probable.  The  base  adopted  for  the  present  survey  was  the  level  of  mean  low 
spring  tides  as  given  in  the  official  tide  tables  for  1879,  from  which  the  daily  tidal 
cnanges  in  the  nay  during  the  survey  did  not  vary  sensibly. 

This  survey  was  made  between  the  17th  and  31  st  of  August,  rough  water  and  foggy 
and  rainy  weather  x)re vailing  during  the  greater  portion  of  the  time. 

Respectfully  submitted.  * 

ROBT.  A.  Habkrsham, 

A88i$tant  Engineer. 

Col.  G.  L.  Gillespie, 

Major f  Corps  of  Engineers,  U.  S,  A, 
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QEPEOVEMENT    AND    CARE    OF    PUBLIC    BUILDINGS    AND   GBOUNDS  Ef 
THE  DISTRICT  OF   COLUMBIA — WASHINGTON  AQUEDUCT. 


EFFORT  OF  LIEUTENANT-COLONEL  TH03,  LINCOLN  CASEY,  CORPS  OF 
ENGINEERS,  BVT.  COLONEL,  U.  S.A.,  OFFICER  IN  CHARGE,  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE  'SO,  1880,  WITH  OTHER  DOCUMENTS  RELATING 
TO  THE  n  ORES, 
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public  buildings  and  grounds  in  the  district  of  columbia. 

Office  of  Public  Buildings  and  Grounds,  • 

Washington,  J).  C,  July  21,  1880. 

General  :  I  have  the  honor  to  submit  the  following  annual  report 
of  operations  upon  public  buildings  and  grounds  for  the  year  ending 
June  30,  1880 : 

GROUNDS  SOUTH  OF  THE  EXECUTIVE  MANSION. 

These  grounds  are  being  laid  out  in  accordance  with  a  general  project 
for  the  improvement  of  the  contiguous  reservations  south  of  Pennsylva- 
nia avenue,  as  designed  by  A.  T.  Downing  in  1851-53.  The  main  fea- 
ture for  this  lot  is  an  open  elliptical  field,  covering  some  17  acres  in  the 
center  of  the  square,  the  borders  of  the  square  to  be  planted  thickly  with 
trees  and  shrubbery.  During  the  past  year  very  satisfactory  progress 
has  been  made  with  this  improvement,  and  the  grading,  soiling,  and 
set  (linj^^of  the  central  ellipse  has  been  completed,  excepting  a  small  area  in 
its  center,  left  by  reason  of  an  incompleted  sewer  in  charge  of  the  Dis- 
trict Commissioners.  The  large  depression  along  Seventeenth  street 
was  tilled  to^rade,  mainly  from  the  excavations  of  the  cellar  of  the  north 
win^  of  the  8tate,  War,  and  Navy  Departments  building,  and  a  portion 
of  tiiis  surface  was  soiled  and  sowed  in  grass  seed.  The  western  half  of 
the  30  loot  roadway  surrounding  the  ellipse  was  finished,  and  good  prog- 
ress made  in  the  grading  of  the  northeastern  portion  o£  the  grounds.  A 
thick  belt  of  evergreen  trees  was  planted  about  the  Executive  stables,  ' 
and  a  number  of  rapidly  growing  deciduous  trees  and  shrnbs  mixed  with 
them,  which  in  a  few  years  will  form  a  screen,  shutting  off  the  building 
from  the  ornamented  grounds. 

The  total  quantities  of  materials  deposited  in  the  lot  during  the  year 
-were  as  follows  :  50,080  cubic  yards  of  earth  ;  9,053  cubic  yards  of  soil ; 
and  2,22S  cubic  yards  of  gravel.  During  the  coming  year  it  is  expected 
to  com])lete  the  grading,  soiling,  graveling,  and  planting  of  the  eastern  * 
half  of  the  lot,  giving  to  that  portion  something  of  a  park-like  appear- 
ance. 
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MONUMENT   GROUNDS,  AND  GREENHOUSES  AND  NURSERY. 

These  grounds  remain  in  niucK  the  same  condition  as  at  the  close  of 
the  last  fiscal  year.  As  long  as  the  work  of  construction  of  the  Washf 
ington  National  Monument  is  gong  on  a  large  portion  of  the  surface-o- 
the  lot  must  be  given  up  to  this  work  for  the  storage  of  stoue  and  other 
materials,  while  pathways  worn  by  the  workmen  and  v^stors  will  cover 
the  lawns  in  every  direction.  The  roadways  during  the  year  were  care- 
fully attended  to,  particularly  the  north  roadway,  which  was  regraveled 
throughout  its  entire  extent.  The  bare  and  ungrassed  slope  bordering 
it  on  its  south  side  was  plowed  up,  heavily  manured,  and  sown  down 
with  bluegrass  and  winter  rye. 

The  greenhouses  and  nursery  were  kept  up  to  the  full  standard  of 
excellence.    Extensive  repairs  were  made  upon  the  plant-houses,  fences, 
and  sewers  in  the  summer  of  1879,  and  the  stock  of  foliage  and  bedding 
plants  so  much  increased  as  to  permit  of  the  planting  in  the  spring  of 
1880  of  more  than  70,000  i)lants  in  the  public  parks.    Many  of  these 
plants  are  of  rare  and  beautiful  varieties  of  foliage.    The  nursery  Las 
been  carefully  attended  to,  and  has  furnished  during  the  year  over  2,600 
evergreens  and  deciduous  trees  for  planting  in  the  reservations.    The 
stock  in  it  was  increased  by  some  1,300  trees  purchased  and  set  out  for 
acclimation.    The  plant-houses  and  nursery  are  of  great  benefit  and 
advantage  to  the  public  grounds,  and  should  be  so  extended  as  to  fur* 
nish  some  200,000  bedding  plants  and  5,000  trees  i)er  year. 

SMITHSONIAN  GROUNDS. 

Until  within  a  few  years  a  special  item  of  appropriation  was  granted 
annually  to  the  Smithsonian  grounds,  its  great  extent  of  lawns  and  road- 
ways requiring  large  expenditures  to  keep  them  in  order.  As  far  as  the 
general  appropriation  lor  all  the  reservations,  and  the  heavy  teaming 
and  extensive  deposit  of  material  for  the  National  Museum  building 
would  permit,  the  grounds  and  roadways  have  been  kept  in  good  order. 
At  the  request  of  the  commission  for  the  construction  of  the  National 
Museum  building,  the  reconstruction  of  the  grounds  around  the  building 
was  undei-taken  by  this  office,  and  at  the  close  of  the  year  was  well  ad- 
vanced towards  completion.  A  want  of  funds  alone  prevented  their 
being  finished.  The  foot-walks  along  the  roadways  leading  east  and 
west  from  Seventh  and  Twelfth  streets  should  be  asphalted,  to  accom- 
modate the  large  number  of  people  either  crossing  the  square  or  visiting 
the  Museum  and  Smithsonian  Institution  for  their  pleasure  or  profit. 
Estimates  for  this  w  ork  are  inclosed. 

ARMORY  SQUARE  AKD  RESERVATIONS  EAST  TO  fiOTANICAL  GARDENS. 

These  reservations  during  the  year  have  received  their  share  of  atten 
tion  in  the  giaveling  of  walks,  planting  of  trees  and  shrubs,  introduction 
of  water  pipes,  and  toi)-dressing  and  grading  of  snme  of  the  lawns. 
They  need  an  extended  i)lanting  in  shrubs  and  trees  and  the  introduction 
of  a  greater  number  of  seats  for  visitors. 

RESERVATIONS  NORTH  OF  PENNSYLVANIA  AVENUE  AND  WEST  OF 

CAPITOL. 

Besides  the  usual  attention  to  these  squares,  an  asphaltnm  foot-walk 
was  laid  in  Franklin  Square  from  the  Thirteenth  and  Ksti-eeta  entrance 
to  the  Fourteenth  and  1  streets  entrance.    In  Judiciary  Square  bimilar 
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foot- walks  were  laid  aloug  the  south  sides  of  B  and  F  streets  entirely 
across  the  park.  In  Lafayette  Square  a  number  of  decaying  and  un- 
healthy trees  and  shrubs  were  remov^ed,  and  extensive  repairs  made 
upon  the  grass  lawns.  A  large  number  of  deciduous  trees,  shrubs,  and 
evergreens  were  planted,  and  the  foot-walks  put  in  thorough  order. 
The  triangular  reservation  at  the  intersection  of  Connecticut  avenue. 
M,  and  Eighteenth  streets  was  graded,  surface  soiled,  sodded,  ana 
inclosed  with  an*  iron  post  and  chain  fence.  In  all  the  improved  reser- 
vations in  this  section  flower  and  foliage  plant  beds  were  prepared  and 
planted  in  the  spring  with  choice  varieties  of  plants.  In  the  triangular 
reservation  at  Tenth  street  and  New  York  avenue  a  fountain  appropri- 
ate to  the  size  of  the  grounds  was  erected. 

At  the  Fourteenth  Street  Circle  the  trees  and  shrubs  were  removed 
in  November  and  a  stand  for  the  accommodation  of  the  Army  of  the 
Cumberland  and  invited  guests  was  erected  preparatory  to  the  unveiling 
of  the  statue  of  Maj.  Gen.  George  H.  Thomas.  The  bronze  equestrian 
gtatue  of  this  oflQcer  was  placed  in  its  position  upon  the  pedestal  in  this 
circle  during  November,  and  unveiled  by  the  Society  of  the  Army  of  the 
Cumberland  with  imposing  ceremonies  on  the  19th  of  that  month.  The 
circle  was  subsequently  rearranged  by  the  planting  of  deciduous  and 
evergreen  plants,  and  a  wire  fence  was  built  about  it  to  preserve  the 
lawns  from  foot-walks  and  trespasses. 

RESERVATIONS   EAST   OF   THE   CAPITOL. 

These  include  mainly  Lincoln  Park  and  the  new  park  at  Stanton 
Place.  The  entire  regrading  and  reconstruction  of  this  latter  park  was 
commenced  in  August,  1879,  and  finished  in  December  of  the  same  year. 
The  i)ark  was  thoroughly  improved  in  accordance  with  an  approved 
plan,  and  tlie  avenues  and  streets  which  intersected  it  and  cut  up  the 
lawns  into  small  and  inferior  patches  of  grass  were  removed.  New 
grades  for  its  surface,  adapting  it  to  the  surrounding  streets,  were  estab- 
lished and  all  the  necesary  paths  and  lawns  laid  out.  Water-pipe,  gas- 
pipes,  and  laini)  posts  were  introduced,  as  also  two  rock-work  fountains, 
and  tlie  whole  square  inclosed  with  an  iron  i)ost  and  chain  fence. 

A  number  of  the  larger  reservations  in  this  section  of  the  city  should 
be  iini)roved  at  an  early  day.  Among  them,  Seward  Place,  from  which 
the  roads  and  rail  tracks  should  be  removed,  and  the  reservations  on 
South  and  North  Carolina  avenues,  between  Fourth  and  Sixth  and  Sec- 
ond and  Tliird  streets  east. 
• 

MANURE,   SETTEES,   FOUNTAINS,    IRON   FENCES,    &C. 

During  the  year  compost  beds  were  made,  the  material  of  which  was 
applied  as  a  top  dressing  to  the  lawns  of  several  of  the  parks.  For  the 
otiier  grassed  surfaces  30  tons  of  Peruvian  guano  was  purchased,  which, 
mixed  with  ri(;h  soil,  was  applied  to  the  grounds  at  the  rate  of  600 
pounds  to  the  acre.  The  beneficial  effect  of  this  manure  upon  the  lawns 
is  quite  marked. 

Besides  repairing  such  settees  as  are  in  the  parks,  100  new  settees 
were  introdmxHl  and  distributed,  70  of  them  in  the  parks  west  of  the 
Capitol  and  30  east  of  the  Capitol. 

Tile  fountains  received  the  usual  care  and  protection  for  the  winter, 
and  were  phu^ed  in  thorough  order  in  the  spring,  the  large  iron  fountain 
in  Georgetown,  just  across  the  Rock  Creek  Bridge,  requiring  extensive 
repairs. 
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All  the  iron  railing  and  post  and  chain  fences,  drinking  fountains,  and 
lamp-posts  were  painted  one  coat  during  the  fall  of  1879  and  spring  of 
1880,  and  the  fences  were  kept  in  thorough  repair. 

BRIDGES. 

The  bridges  in  the  charge  of  this  office  are  the  Anacostia,  Benning's, 
and  Chain  Bridges. 

At  the  Anaeostia  Bridge,  during  the  year,  25,500  feet,  board  measure, 
of  new  pine  plank  were  introduced  into  the  roadway  at  various  timet 
and  in  small  quantities  at  a  time.  During  the  summer  of  1879,  the  road- 
way and  foot- walks  of  the  southwestern  approach  to  this  bridge  were 
raised  to  grade  and  paved,  and  the  foundations  of  the  keeper's  lodge 
raised  to  the  same  level.  Twenty-tour  hundred  cubic  yards  of  blue  gneiss 
rip-rap  stone  were  thrown  over  about  the  foundations  of  the  piers  to 
protect  them  from  being  undermined  by  the  currents.  The  draw-bridge 
was  carefully  attended  to,  and  water  barrels  placed  along  the  roadway 
to  facilitate  the  putting  out  of  fires  upon  the  bridge,  several  of  whid^ 
occurred  during  the  very  dry  weather  of  the  summer. 

At  Benning's  Bridge  extensive  rej»airs  were  made.  All  unsound  tim- 
ber and  planking  were  removed  and  replaced  with  new  material.  The 
old  retaining  walls  of  the  western  abutment,  com|>osed  of  logs,  were 
removed,  and  replaced  with  stone  masonry  laid  in  cement.  The  western 
causeway  approach  to  this  bridge  was  resurfaced  with  gravel  to  a  depth 
of  a  foot,  and  this  roadway  put  in  perfect  order. 

At  the  Chain  Bridge  the  iron  work  was  thoroughly  painted,  and  all 
decayed  planks  in  the  roadway  removed.  A  portion  of  the  south  re- 
taining-wall  of  the  approach  to  the  bridge  on  the  Virginia  side  ba\ing 
fallen  down,  making  a  gap  35  feet  long  and  IG  feet  in  height,  wasrebnill 
to  a  height  of  12  feet,  being  all  that  could  bedone  with  the  available 
appropriation. 

« 

EXECUTIVE  MANSION. 

The  necessary  repairs  to  the  building  and  repairs  and  additions  to  its 
furniture  have  been  made  during  the  year.  A  rose-house  was  completed 
for  the  greenhouses,  and  the  conservatory  extended  to  the  westeni  wall 
of  the  mahi  building. 

Attention  is  again  called  to  the  necessity  of  paving  the  approach  to 
the  northern  front  of  the  building,  and  an  estimate  for  that  puipose  i* 
inclosed. 

DEPARTMENTAL,  TELEGRAPH. 

The  line  has  been  kept  in  good  order  during  the  year,  and,  as  far  as 
the  appropriations  would  admit,  the  old  and  rotten  poles  were  replaced 
with  new  ones ;  46  new  40-foot  poles  were  put  in  place  and  painted  witJi 
two  coats  of  paint.  Careful  attention  was  given  to  the  local  and  main 
batteries,  and  crosses  after  storms  were  promptly  removed.  The  lino 
has  never  been  in  better  order. 

ESTIMATES   OF   AMOUNTS     REQUIRED    FOR   THE    FISCAL    YEAB    ENDING    JUNE  30,   188B. 

Salariort  of  employ (^s,  *&c.,  public  buildings  and  grounds  under 
Chii'f  of  Engineera: 

I  cliik $1,600 

1  iuosst'iiger 840 

1  I)ublic  gjirdener 1,800 

1  foreman  and  laborera  employed  on  the  public  groimde 26,000 
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2  (Irawkeepers  at  the  Navy  Yard  and  upper  bridges,  at  $720  each $1,440 

1  watchiiiaii  in  Franklin  Sqnare 660 

1  watclnnan  in  Lafayette  Siiuare 660 

2  day  watc  Innen  in  Smithsonian  Gronndw,  at  ^660  each 1, 320 

2  nij^ht  watchmen  in  Smithsonian  Gronnds,  at  $720  each 1, 440 

1  watchman  in  Judiciary  Si|uare 660 

1  watchman  in  Lincoln  S(|uare 660 

1  watchman  for  I(»Nva  Circle 660 

1  watchman  for  Fourteenth-street  Circle  and  neighboring  reserva- 
tions    660 

I  watchman  for  Rawlins  Square  and  Washington  Circle 660 

1  watchman  for  McPherson  and  Farragnt  Sijuares 660 

I  watchman  for  Stanton  Place  and  neighboring  reservations 660 

1  bridge-keeper  at  Chain  Bridge 660 

Contingent  and  incidental  expenses  Office  of  Public  Buildings  and 

Gronnds 500 

$41,640 


Improvement  and  care  of  public  buildings  and  grounds  in  and 
around  Washington : 

For  filling  in  and  improving  grounds  south  of  Executive  Mansion 15, 000 

For  ordi  nary  care  of  greenhouse  and  nursery 1, 500 

For  ordinary  care  of  Lafayette  St^uare 1, 000 

For  care  and  improvement  of  reservation  No.  3  (Monument  Grounds).  1, 000 

For  construction  and  repair  of  iron  fences 500 

For  manure  and  liauling  the  same 5,000 

For  paint ing  iron  fences,  vases,  lamps,  and  lamp-posts 1, 500 

For  pnrchavso  and  repair  of  seats 1,000 

For  purchase  and  repair  of  tools '. 1, 000 

F^r  trees,  tree-stakes,  lime,  whitewashing,  and  stock  for  nursery 3,000 

For  removing  snow  and  ice 1, 000 

For  Hower-i)ots,  twine,  biiskets,  and  lycopodium 1, 000 

For  care  and  construction  and  repairof  fountains  in  the  public  grounds.  1, 500 

For  ahatinir  nuisances 500 

For  improving  various  reservations    15, 000 

For  improving  Sewanl  Place 5,000 

For  improving  re^servation  on  South  Carolina  avenue  between  Fourth 

and  Sixth  streets,  east .       5, 000 

For  improving  reservation  on  North  Carolina  avenue  between  Second 

and  Third  streets,  east 4,000 

F'or  improving  reservation  on  New  Jersey  avenue,  northwest 4, 000 

For  paving  roadways  to  north  front  of  Executive  Mansion 8, 000 

For  ordinary  care  of  Smithsonian  Grounds 2,000 

For  asphal f  um  foot- walks  through  Smithsonian  Grounds  from  Seventh 

to  Twelfth  streets 1,500 


Care  of  and  repairs,  fuel,  &c.,  Executive  Mansion: 

Care  and  repairs  of  Executive  Mansion 10,000 

Refurnishing  Executive  Mansion 30,000 

Fuel  foi»the  p^xecutive  Mansion  and  the  greenhouses 2,000 

Care  and  necessary  repairs  of  greenhouses 5, 500 


79,000 


47,500 


Care  and  repair  of  bridges : 
For  ordinary  care  of  Bcnning's,  Anacostia,  and  Chain  Bridges,  including  fuel, 

oil,  lam])s,  n)atches,  &c 2, 000 

Lighting  the  Executive  Mansion  and  the  public  grounds: 
For  gas,  pay  of  lamplighters,  gas-fitters,  plumbers,  plumbing,  lamps,  lamp- 
posts, matches,  and  repairs  of  all  kinds,   fuel  for  office,  lor  watchmen^s 

lodges,  and  tor  the  greenhouses  at  the  nursery 15,000 

Repairs  of  water-pij>es  and  tire-plugs:  ^ 

For  r(])airing  and  extending  water-pipes,  purchase  of  apparatus  to  clean  them, 
and  lor  cleaning  the  springs,  and  repairing  and  renewing  the  pipes  of  the 
same,  that  supply  the  Capitol,  the  Executive  Mansion,  and  the  building  for 

State,  War,  and  Navy  Departments 2,500 

Telegrapli  to  connect  the  Capitol  with  the  departments  and  Government 
Printing  Office : 
For  care  and  repair  of  the  same \,  500 
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Financial  statement  for  fiscal  year  ending  June  30, 1880. 


Title  of  appropriation. 


Contingent  expenses  public  buildines  and  grounds  under  Chief  Engineera 
Telegraph  to  connect  the  Capitol  with  the  Departments  and  €k>Temment 

Printing  Office 

Bepairs  of  water-pipes  and  fire-plugs 

Constructing,  repairincr,  and  maintaining  bridges,  District  of  Columbia. . 

Lighting,  d^c,  Exeoutivft  Mansion 

Salaries  of  employ6s  public  buildings  and  grounds  under  Chief  Engineer. 

Bepairs,  fuel,  d^c.  Executive  Mansion   

Improyement  and  care  of  public  grounds 


$500  00 

1,000  00 
2,500  00 
9,200  00 
15,000  00 
84,500  00 
25,000  00 
42,500  00 


$600  00 

1,000  00 
2,4«8  7i 
fi.172  44 
14.800tt 
84,551  7T 
24,0M7T 
42,071  61 


Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oasby, 
Lieutenant-Colonel  of  EngineerB. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  S.  A. 


N  N  a. 


washington  aqueduct. 

Office  of  Washington  Aqubduot, 

Georgetown^  D.  C,  July  16,  1880. 

General  :  1  have  the  honor  to  submit  herewith  the  annual  report 
upon  the  Washington  Aqueduct  for  the  fiscal  year  ending  June  30, 1880. 

The  detailed  operations  upon  the  Aqueduct  duriug  the  several  months 
of  the  year  were  as  follows : 

In  July,  1879,  temporary  dams  were  built  in  the  Potomac  River  at 
the  upper  end  of  Conn's  Island  to  prevent  the  water  in  the  Maryland 
channel  from  flowing  into  the  Virginia  channel.  The  water  had  ceased 
flowing  over  the  Washington  Aqueduct  dam  on  June  19,  and  did  not 
flow  over  it  again  until  the  completion  of  these  temporary  dams  on 
July  17.  Between  Great  Falls  and  Georgetown  repairs  were  made  to 
the  macadam  road  and  the  conduit  embankments. 

In  August,  at  Great  Falls,  dSbris  was  removed  from  the  Maryland 
channel  of  the  river  immediately  above  the  mouth  of  the  conduit.  At 
the  receiving  reservoir  576  feet  of  the  roadway  was  macadamized,  th« 
road  leading  to  the  gatekeeper's  dwelling  was  repaired,  and  washes  in 
the  slopes  of  the  reservoir  dam  were  filled  up.  Between  the  receiving 
reservoir  and  the  distributing  reservoir  the  embankment  slopes  and  th» 
roadway  over  the  conduit  were  repaired. 

In  September,  between  Great  Fji lis  and  the  distribu*ing  reservoir,  the 
conduit  road  was  repaired  where  necessary,  ditches  were  cleaned  out^ 
and  washes  in  the  embankments  were  filled  up. 

In  October,  the  road  from  Great  Falls  to  the  junction  with  the  conduit 
road  was  repaired  and  three  new  wooden  culverts  were  built.  Between 
the  junclioii  and  the  receiving  reservoir  the  conduit  road  was  repaired, 
washes  in  embankment  sl()i)es  were  iilled  u]),  and  new  telegraph  poles 
were  erected  in  place  of  old  ones.    At  the  receiving  reservoir  the  private 
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bridgre  over  Powder  Mill  Branch  was  repaired,  the  stone  foundations  of 
the  old  barn  were  removed,  and  the  old  lumber  from  the  barn  carefully 
stored.  Between  the  receiving  reservoir  and  Georgetown  the  ditches 
were  cleaned  out,  and  the  earth  excavated  was  used  in  filling  washes  in 
the  embankments.  All  the  bushes  and  undergrowth  on  eac\i  side  of  the 
conduit  road  from  Great  Falls  to  distributing  reservoir  were  cut  down 
and  removed. 

In  November,  loose  rocks  and  weeds  were  removed  from  the  Maryland 
channel  of  the  Potomac  River  above  the  dam.  At  Rock  Creek  Bridge 
the  old  floor  and  timbers  were  removed,  they  being  decayed  and  worn 
out,  and  an  entirely  new  wooden  superstructure  was  built  in  place. 

In  December,  at  Great  Falls,  the  temporary  dams  above  Conn's  Island 
were  thoroughly  repaired.  The  river  had  not  flowed  over  the  stone  dam 
since  September  20,  and  the  surface  of  water  in  the  distributing  reser- 
voir and  in  the  receiving  reservoir  had  fallen  3  feet  below  the  flow-line. 
The  repairs  to  the  temporary  dams  were  finished  on  December  8,  but 
the  reservoir  was  not  filled  to  the  flow  line  until  December  15. 

College  Pond  Bridge  and  Rock  Creek  Bridge  were  cleaned  and 
thoroughly  painted.  At  Rock  Creek  Bridge  two  of  the  ornamental 
scrolls  that  had  dropped  off'  the  south  arch  were  replaced  and  securely 
fastened  with  iron  bolts. 

In  January,  the  conduit  road  was  repaired,  and  washes  in  embank- 
ments over  culverts  were  filled  up.  At  the  distributing  reservoir  a 
now  coi)per  wire  screen  was  procured  and  set  in  the  effluent  gate  house. 

In  February,  culvert  No.  23  was  found  to  be  nearly  filled  with  gravel 
and  debriSj  and  was  cleaned  out.  Between  Cabin  John  Bridge  and  the 
receiving  reservoir  the  macadam  road  and  the  embankments  over  cul- 
verts 19  and  20  were  repaired. 

In  Maich,  ditches  along  the  conduit  road  were  cleaned  out,  washes  in 
the  embank inents  were  filled  up,  and  the  macadam  road  was  repaired. 
At  the  high  service  reservoir,  in  Georgetown,  a  part  of  the  iron  fence 
was  painted. 

In  April,  at  Great  Falls,  the  iron  cornice  of  the  gate-house  was  painted 
and  sanded.  The  iron-work  of  the  gatehouse  roof  and  the  doors  and 
woodwork  of  the  gate-keeper's  dwelling  were  painted.  Between  Great 
Falls  and  the  distributing  reservoir  ditches  and  culverts  were  cleaned 
out,  washes  in  embankments  were  filled  up,  the  macadam  road  was  re- 
paired, and  telegraph  poles  were  purchased  and  erected  in  place  of  old 
ones.  The  iron  cornices  of  the  four  ventilators  over  the  conduit  were 
painted  and  sanded.  At  the  receiving  reservoir  the  doors  of  the  gate- 
house were  painted.  At  the  distributing  reservoir  the  iron-work  and 
the  doors  of  the  gate-houses  were  painted,  and  the  iron  cornices  of  the 
gate  houses  were  painted  and  sanded. 

In  Georgetown  the  painting  of  the  iron  fence  at  the  high  service 
reservoir  was  finished.  In  Aqueduct  street  the  old  covers  to  the  pipe- 
vaults  wore  removed,  and  new  ones  were  set  in  place.  At  Rock  Creek 
Bridge  the  doors  of  the  engine-room  and  of  the  workshop  were  painted, 
and  a  new  platform  was  built  between  the  workshop  and  bridge  abut- 
ment. 

In  May,  at  Great  Falls,  the  fence  around  the  government  grounds  was 
lime- washed.  Between  Great  Falls  and  Georgetown,  45  new  telegraph 
poles  were  erected.  At  the  receiving  reservoir  the  roof  of  the  gate- 
house was  repaired,  the  old  plastering  was  scraped  otf,  new  slates  were 
set,  and  the  dome  was  replastered  with  Portland  cement  mortar.  The 
force  pump  that  supplied  the  gate-keeper's  dwelling  with  water  being 
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worn  out,  a  hydraulic  ram  was  purchased  aud  set  in  connection  with  the 
pipe  leading  from  the  spring,  and  put  in  successful  operation. 

Between  the  receiving  reservoir  and  the  distributing  reservoir  washes 
were  filled  in  embankments  and  repairs  were  made  to  the  macadam  road. 
At  the  distributing  reservoir  the  fence  inclosing  the  government  grounds, 
being  decayed,  was  removed,  and  a  new  fence  was  built  in  it«  ])iace* 
The  picket  fence  surrounding  this  reservoir  was  lime -washed.  At 
Foundry  Branch  the  stone  covering  of  the  pipe  line  was  repaii^ed. 

In  June,  at  Great  Falls,  the  lime-washing  of  fences  was  finished.  A 
part  of  the  back  filling  of  the  Potomac  dam,  which  had  been  carried  over 
the  dam  during  freshets,  Avas  replaced. 

At  the  receiving  reservoir  the  fences  and  out-buildings  were  lime- 
washed,  and  the  grass  was  cut  from  the  connecting  conduit  and  the  inner 
slope  of  the  reservoir  dam. 

At  the  distributing  reservoir  the  lime-washing  offences  was  finished, 
the  inside  walls  of  each  gate-house  were  lime- washed,  and  the  roofs  of  the 
influent  and  effluent  gate  houses  were  plastered  with  Portland  cement 
mortar.  The  roof  and  walls  of  the  stair  well-house  were  also  plastered 
with  Portland  cement  mortar.  In  Georgetown  the  fence  at  the  high 
service  reservoir,  the  fences  at  Rock  Creek  Bridge,  the  basement  of  the 
office,  and  the  engine  room  in  the  bridge  abutment  were  lime-washed. 
From  Great  Falls  to  Georgetown  repairs  were  made  to  the  condait  road 
where  necessary,  the  ditches  were  cleaned  out,  embankment  slopes  were 
repaired,  and  500  cubic  yards  of  macadam  stone  were  purchased  and 
partly  spread. 

During  the  year  the  machinery  in  the  gate-houses  at  Great  Falls  re- 
ceiving reservoir  aud  distributing  reservoir — also  in  the  pipe-vaults  at 
Foundry  Branch,  Rock  Creek,  aud  in  Washington — was  often  cleaned 
and  oiled  and  ke])t  in  good  working  order.  The  government  mains  were 
regularly  flushed,  and  the  general  distribution  of  Potomac  water  in  the 
conduits,  reservoirs,  and  mains  was  properly  attended  to.  The  govern- 
ment lands  at  Great  Falls,  receiving  reservoir,  distributing  reservoir, 
high  service  reservoir,  and  Rock  Creek  were  kept  in  good  oreler. 

The  following  is  a  financial  statement  for  the  fiscal  year  ending  Jane 
30,  1880 : 

ACT  OF  MARCH  3,  1879. 

For  engineering,  maintenance,  and  general  repairs : 

Available  July  1,  1H79 $20,000  00 

Expended  during  tiscal  vear  ending  June  30 1»^,890  13 

On  hand  June  30,  1880.1 1, 109  87 

The  estimates  of  appropriations  fcfi*  the  fiscal  year  ending  June  30, 
1882,  are  as  follows : 

For  ergineering,  maintenance,  and  general  repairs 9:20, 000  00 

For  commencing  the  constniction  ofthe  dam  at  Great  Falls  across  the  Vir- 
ginia channel  ofthe  Potomac 50,000  00 

For  improving  grounds  around  gate-keeper's  dwelling  at  the  receiving  res- 
ervoir        1,000  00 

Foi  building  wooden  fence  around  the  government  land  at  the  receiving 
reservoir    7, 000  00 

For  soiling,  sodding,  aud  seeding  the  embankment  and  excavation  slopes 

of  thr  distributing  reservoir  and  conduit 15,000  00 

For   building  a  wrought-iron  and  masonry  bridge  over  the  waste-chaDuel 

at  tlu"  recM'iving  reservoir •. 11,000  00 

For  building  an  overfall  over  the  connecting  conduit  for  the  waste-chaunel 
of  the  reci'i  ving  reservoir 2, 000  00 

For  coutiuuing  the  macadamizing  of  the  conduit  road 10,000  00 

Total 116,000  Ot 
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The  estimated  cost  of  fully  comiileting  the  Potomac  Dam  is  $200,000. 
The  iiroseiit  dam  which  is  built  ncross  the  Maryland  channel  of  theiiver 
was  fiiiisheil  to  it«  jtresent  height  in  December,  1807.  By  referring  to 
previous  ix'porta  it  will  be  seen  that  each  year  Congi-eas  has  been  allied 
for  an  ap[)ro])riation  to  coutiinic  its  coustiuction  across  the  main  channel 
of  the  river  to  the  Virginia  shore. 

The  necessity  of  completing  it  is  sufficiently  obvious,  for  the  reason 
that  the  consumption  of  Potomac  water  in  the  District  of  Columbia  has 
lor  several  yeiirs  been  greater  than  the  minimum  How  of  the  Maryland 
channel.  The  deficiency  has  been  supplied  from  the  water  stored  in 
the  receiving  and  distributing  reservoirs.  Last  year  the  surface  of  the  ' 
water  in  these  i-eservoirs  was  lowered,  until  by  the  early  part  of  Decem- 
ber it  was  3  feet  below  the  flow  line,  and  during  October  and  Novem- 
ber the  daily  consumption  of  Potomac  water,  was  from  1,000,000  to 
3,000,000  gallons  greater  than  the  quantity  supplied  by  the  Maryland 
channel  of  tlie  river. 

Temporary  dams  made  of  clay,  gravel,  and  brush  were  built  in  the 
river  above  (Jonu's  Island,  to  prevent  the  water  in  the  Maryland  cbao- 
nel  from  flowing  inio  the  Virginia  channel.  There  were  three  ot  thess 
temnorary  dams  with  an  aggregate  length  of  700  feet.  They  are  mora 
or  less  injHre<l  by  every  freshet,  and  require  very  careful  attention  to 
keej)  them  from  going  to  pieces.  The  following  table  shows  the  days  of 
the  year  the  water  was  below  the  top  of  the  dam  at  Great  Falls,  and 
also  the  level  of  the  water  below  the  top  of  the  dam : 
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Table  shouing  the  days  on  which  the  eurface  of  water  in  the  Potomac  Biver  ol  Great  FaUt 

was  below  the  crest  of  the  dam,  j-o, — Contiuned. 


Months. 

23. 

24. 
4.0 

25. 

26. 

27. 

28. 

29. 

80. 

31. 

Total 
days. 

Jnlv 

1879. 
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21 
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t 
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L5 
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11.4 
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t 
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March 
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4 
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lU 

The  conduit  road  is  maca<laiiiized  from  the  distributing  reservoir  to 
culvert  No.  6,  a  distance  of  9  miles ;  the  remainder  of  the  road,  some 
3  miles,  should  also  be  macadamized  to  facilitate  communication  along 
the  line  of  the  aqueduct. 

The  embankment  and  excavation  slopes  of  the  conduit  and  pipe- 
line, and  the  embankment-slopes  of  the  distributing  reservoir,  should 
be  protected  with  sods  or  soiled,  and  seeded  with  grass. 

The  government  land  at  the  receiving  reservoir  should  be  inclosed 
with  a  substantial  wooden  fence,  and  the  grounds  surrounding  the  gate- 
keeper's dwelling  should  be  improved  by  grading  and  tree-planting. 

A  stone  overfall  should  be  built  over  the  connecting  conduit,  across 
the  waste-channel  of  the  receiving  reservoir,  for  the  passage  of  water 
during  freshets. 

The  wooden  bridge  over  the  waste  channel  at  the  receiving  reservoir 
was  built  in  18C3;  its  timbers  are  decayed,  and  the  bridge  is  fast  lapsing 
into  a  dangerous  condition.  It  should  be  removed  and  a  wrought-iron 
truss-bridge,  with  abutments  of  masonry,  erected  in  its  place.   • 

Observations  of  the  comparative  clearness  of  the  water  at  Great  Falls, 
the  receiving  reservoir,  and  the  distributing  reservoir  were  taken  and 
recorded  daily.    The  results  are  shown  in  the  following  table: 


Name  of  soaroe. 


Number  of  days  that  tlie 


Clear. 

188 
251 
290 

Slightly 
turbid. 

Tnrbid. 

Very 
turbid. 

44 

28 
27 

40 
41 
81 

U 
4C 
18 

Great  Falls 

Receiviu;;  roBorvoir  . . 
Diatrilmtin^  reservoir 


The  iron  mains  have  been  supplied  with  water  directly  from  the  dis- 
tributing reservoir,  and  the  condition  of  the  wAer  delivered  in  George- 
town and  Washington  has  conseciuently  been  similar  to  that  in  this 
reservoir. 

On  June  28  the  conduit  was  shut  off  from  the  distributing  reservoir 
for  24  consecutive  hours,  for  the  purpose  of  ascertaining  the  quantity 
of  Potomac  water  taken  from  the  reservoir  by  the  iron  mains*     Tht 
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elevation  of  the  water  sarface  of  the  reservoir  was  recorded  each  hour^ 
and  the  quantity  of  water  taken  from  the  reservoir  was  as  follows : 

Gallons. 

Froui  6  hours  a.  m.  to  9  hours  a.  m 3, 219, 354 

From  9  hours  a.  m.  to  12  hours  in 3,633,971 

From  12  hours  m.  to  3  hours  p.  m 3, 628, 354 

From  3  hours  p.  m.  to  6  hours  p.  m 3, 483, 458 

From  6  liours  p.  m.  to  9  hours  p.  m 2, 922, 099^ 

From  9  houis  p.  m.  to  midnight 3,027,448 

From  midnight  to  3  bours  a.  m 2,914,620 

From  3  hours  a.  m.  to  6  hours  a.  m 2, 910, 834 

Total 25,740,138 

The  quantity  of  water  taken  from  the  distrihuting  reservoir  daily,  is 25,740, 138 

Estimated  quantity  lost  hy  evaporation  is 233,600 

The  quantity  flowing  from  the  air  vents  of  College  Pond  Bridge 

and  Rock  Creek  bridge  is 35,000  ■ 

The  quantity  used  by  the  general  government  is 2, 626, 188 

2,894,788 

The  remainder 22,845,350 

is  the  average  quantity  used  daily  by  the  inhabitants  of  the  District  of  Columbia. 

For  a  series  of  years  the  average  daily  outflow  of  Potomac  water  from 
the  distributing  reservoir  has  been  as  follows : 

GaUons. 

1874 17,554,848 

1875 21,000,000 

1876 24,177,797 

1877 23,252,932 

1878 24,885,945 

1879 25,947,642 

1880 25.740.138 

The  consumption  of  Potomac  water  has  now  reached  about  the  maxi- 
mum quantity  that  can  be  supplied  by  the  existing  system  of  iron  mains. 

In  July,  1879,  I  directed  the  assistant  engineer  of  the  Washington 
Aqueduct  to  visit  all  the  buildings  and  establishments  of  the  United 
States  in  the  District  of  Columbia,  to  make  a  complete  list  and  memo- 
randum of  the  manner  in  which  they  were  supplied  with  Potomac  water 
from  the  Washington  Aqueduct,  and  to  ascertain  the  quantity  of  Po- 
tomac water  used  daily  in  the  buildings  occupied  by  the  United  States 
Government,  and  in  the  public  parks.  S~'^ 

The  results  of  his  observations  and  measurements  show  that  the 

• 

average-quantity  used  by  the  general  government  at  that  time  was  as 
follows : 

GMlons. 

Public  buildings 884,094 

Public  fountaius 1,239,646 

Public  drinking  fouDtaiue« 131,040 

Public  parks 371,408 

Total 2,626,188 

A  co])y  of  his  report,  marked  A,  is  appended  to  this  paper. 

Under  a  resolution  of  flie  United  States  Senate  of  June  6, 1879,  au- 
thorizing the  Senate  Committee  on  the  District  of  Columbia  to  sit  during 
th(^  recess  of  Congress  to  investigate  the  best  means  of  securing  to  the 
cities  of  Washington  and  Georgetown  an  ample  supply  of  pure  water, 
&c.,  I  was  called  ni)on  by  the  chairman  of  the  Senate  committee  to 
furnish  to  the  committee  such  information  upon  the  points  to  which 
inquiry  was  directed  as  was  to  be  obtained  from  the  records  of  this  office. 
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I  inclose,  marked  B,  a  copy  of  the  ch  nrmaii's  letter  with  a  copy  of  the 
Senate  resolution,  and  a  copy  of  the  rpj?  >:r  made  by  me  thereon. 
Very  respectfully^,  your  obedient  .  fivant, 

'1  iios.  Lincoln  Casey,    . 
Lieutenant-Colonel  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers, 


A. 

report  of  mr.  theodore  b.  samo,  assistant  enoinskk. 

Office  op  Washington  Aquvduct, 

GeorgetotDHf  D,  C,  October  11,  1879. 

Sir  :  I  have  tho  honor  to  aoknowleds^e  the  receipt  of  yoar  letter  dated  Jaly  30, 1879, 
in  which  I  am  directed  to  visit  all  the  buikliuj^s  and  establishments  of  the  United 
States  in  the  District  of  Coluuibia,  and  make  a  complete  list  and  memorandum  of  the 
manner  in  which  they  are  supplied  with  Potomac  water  from  the  Washini^on  Aqaeduct. 

In  reply  I  have  to  state  that,  in  compliance  with  your  instrnctions,  I  have  recently 
Tisited  all  the  buildings  and  establishments  mentioned  in  the  accompanying  paper, 
and  collected  such  information  in  rt* ^ard  to  the  water  supply  therfof  as  wae  obtainable. 
I  have  also  made  an  approximate  estimate  of  the  quantity  of  Potomac  water  uaed  duly 
in  the  buildings  occupied  by  the  United  States  Government  and  in  the  public  parks. 

In  nearly  every  building  occupied  by  the  government  I  found  that  strict  economy 
in  the  use  of  Potomac  water  was  enjoined,  and  that  the  water  fixtures  generally  were 
in  such  a  condition  as  to  prevent  unnecessary  waste. 

To  ascertain  the  quantity  of  water  used  daily,  I  made  a  list  of  the  various  outlets 
for  water  in  each  building,  and  allowed'for  each  outlet  a  quantity  which,  in  my  opinion^ 
is  greater  than  the  actual  quantity  used. 

To  ascertain  the  quantity  used  in  the  public  grounds,  I  measured  the  flow  of  water 
from  the  outlet^^,  assumed  a  quantify  greaU^r  than  the  average,  and  multiplied  it  by 
the  number  of  hours  the  water  is  permitted  to  flow,  on  an  average,  daily. 

The  estimates  of  the  quantity  of  water  flowing  from  tbe  public  fonntafns  were  made 
firom  the  measurement  of  the  actual  quantity  flowing  from,  each  fountaiii  when  under 
full  pressure. 

.  The  accompanying  paper  contains  a  brief  description  of  the  manner  each  establish- 
ment receives  its  supply  of  Potomac  water,  together  with  an  estimiate  of  the  daily 
quantity  of  water  flowing  from  the  public  fountains  and  from  the  public  drinking 
fountains. 

This  ])aper  also  contains  an  estimate  of  the  average  quantity  used  daily  in  the  pub- 
lic buildings,  and  an  estimate  of  the  average  quantity  used  daily  in  the  pu)l>lic  parks. 

An  abstract  of  those  estimates  is  as  follows: 

Gftllona 

Public  buildings 884,094 

Public  fountains 4,2:^9,646 

Public  drinking  fountains 131,040 

Public  parka 48,960 

Monument  lakes  and  fish-ponds 322,448 

Total  quantity  used  daily 2,6*26,188 

The  quantity  of  water  taken  from  the  distributing  reservoir  daily  is 25,997, 833 

The  quantity  lost  l»y  evaporation  is 233,600 

The  quantity  flo\vin«;  from  the  air-vents  of  College  Pond  Bridge 

and  Kock  Creek  Bridge  ft 35,000 

268,600 

The  remainder 25,729,232 

is  uRo<l  in  the  District  of  Columbia,  and  of  this  quantity  tho  inhabitants  use  23^103,044 
gallons. 

The  quantity  used  daily  by  the  general  government,  2,626,188  gallons,  might  be 
reduced  by  discontinuing  the  use  of  Potcnnac  water  for  motive  power  in  several  of  the 
departments ;  especially  in  the  Tre^Hury  Department,  where  a  turbine  is  used  5^  bonis 
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4ail.y,  and  an  elevator  is  run  by  hydraulic  pressure ;  also  in  the  building  occupied  by 
the  Public  Printer,  where  two  condensing  engines  are  in  use. 
Very  respectfully,  your  obedient  s«»>rvant, 

Theodore  B.  Samo, 

AsHstant  Engineer, 
Lieut.  Col.  Thomas  Lincoln  Casey, 

Corps  of  Engineers f  U.  S,  A . 


INCLOSURE   TO   REPORT  OF   MR.  THEODORE  B.  SAMO,    ASSISTANT  ENGINEER. 

Columhia  TnslituUon  for  Deaf  and  Dumb. — Receives  its  supply  of  Potomac  water 
through  a  ]>ipe  3  inches  in  diameter,  which  connects  with  the  District  main  comer  of 
Thinl  und  K  streets  northeast.  This  3-inch  pipe  enters  the  grounds  of  the  institution, 
and  supplies  25  water-closets.  9  urinals,  4  hydrants,  6  sinks,  and  5  bath-tubs.  The 
quantity  of  water  used  daily  is  estimated  at  18,300  gallons. 

Jail  of  the  District  of  Columbia. — Receives  its  supply  of  Potomac  water  from  a  6-inch 
main  in  Nineteenth  street  east  by  a  pipe  4  inches  in  diameter.  The  first  floor  is  supplied 
by  gravity,  and  the  second  floor  by  pumping.  On  the  first  floor  there  are  3  water- 
closets,  5  hath-tnbs,  3  urinals,  1  hydrant,  1  wash-basin,  4  washing-machines,  and  4 
ateam-hoilcrs  for  pumping,  heating,  cooking,  and  washing.  On  the  second  floor  are 
2  water-closets,  4  wash-basins,  3  bath-tubs,  and  1  sink.  The  quantity  of  water  used 
daily  is  estimated  at  1H,400  gallons. 

United  States  Nary- Yard, — The  navy  yard  is  supplied  with  Potomac  water  by  the 
United  States  12-inch  main.  The  officers'  quarters  and  the  barracks  are  supplied  by 
a  f-inch  pipe.  There  are  18  steam  boilers,  which  are  supplied  when  in  use  from  a 
hy<lrant  in  the  yard.  There  are  66  water-closets,  which  are  supplied  by  a  f-inch  pipe. 
The  yard-bell  is  ruu<^  for  20  minutes  each  day  by  a  water-pressure  engine.  A  small  fish- 
ponii,  in  front  of  the  commandant's  quarters,  is  supplied  by  a  f-inch  pipe.  The 
quantity  of  water  used  daily  is  estimated  at  63,200  gallons. 

Marine  Barracks. — The  supply  of  Potomac  water  is  taken  from  the  United  States  12- 
inch  main  in  Eighth  street  east  by  a  pipe  4  inches  in  diameter,  which,  after  entering 
the  yard,  branches  to  the  north  and  south  and  supplies  2  fire-plugs.  Three  hydrants 
are  supplied  with  a  pipe  1  inch  in  diameter.  A  f-inch  branch  supplies  4  water-closets, 
and  a  ^  inch  branch  supplies  a  sink.  A  pipe  1  inch  in  diameter  supplies  a  bath-room. 
The  daily  quantity  consumed  is  estimated  at  16,250  gallons. 

Washington  Arsenal. — The  grounds  and  buildings  receive  their  supply  of  Potomac 
water  from  the  United  States  12-inch  main  in  Four-and-a-half  street.  This  main,  after 
entering  the  yard,  follows  the  line  of  Four-and-a-half  street,  produced,  to  the  site  of 
the  old  penitentiary.  There  it  is  reduced  to  8  inches  in  diameter,  and  is  continued  to 
the  ArsiMial  wharf.  From  where  it  enters  the  grounds  to  the  wharf  there  are  21  taps,  9 
of  which  are  1  inch,  10  \^  in<rhes,  and  2  1^  inches  in  diameter.  A  large  fish-pond  is 
6upj>licd  by  a  pipe  1^  inches  in  diameter.  The  quantity  of  water  consumed  daily  is 
estimated  at  28,000  gallons. 

The  CapiloJ. — Jhe  '*  Uouse  Extension." — Receives  a  supply  of  Potomac  water  from  a 
pipe  6  inches  in  diameter.  The  basement  iloor  is  supplied  by  gravity  through  a  branch 
pipe  2^  iuclu's  in  diameter.  The  principal  tloor  and  tin?  gallery  floor  are  supplied  by 
puuipinjx.  There  are  2  small  j)nmps,  which  are  snp]>licd  by  a  branch  3  inches  in  diame- 
ter. The  water  is  pumj>ed  into  tanks  in  the  loft  which  contain,  when  full,  21,000 gal- 
lons. These  tanks  an  tilled  three  times  a  week,  reqnii  ing  16  hours  of  pumping.  The 
average  daily  consumption  of  water  is  estimated  at  *^5,000 gallons.  There  are  35  water- 
closets  and  1()  hath  rooms. 

The  crnfral  huiUUug  n'ceives  itf\snpply  of  Potomac  water  from  the  6-inch  pipe  which 
8ui»plies  the  "House  Extension,"  by  a  pipe  4  inches  in  diameter.  The  basement  floor 
is  su])|di(Ml  by  gravity  through  8  one-inch  taps,  which  supply  3  water-closets,  1  hy- 
drant, and  12  wash-l>asins.  There  are  also,  outside  of  the  building,  3  water-closets, 
which  are  suj)plied  from  a  3-inch  pipe  in  the  west  groun<ls  by  a  pipe  f  inch  in  diam- 
eter. The  i)riueipal  floor  including  the  lil)rarv  and  tln^  J^upreme  Court  room,  receive 
their  supi)ly  Ironi  the  "House  Extension"  tanks.  The  average  daily  consumption  of 
Potomac  water  is  estimated  at  4,400  gallons. 

Til*-  ^'  Srnate  ExfenHion  "  receives  its  supply  of  Potomac  water  from  the  12-inch  main 
on  the  east  front  of  the  Capitol,  by  a  pipe  4  inches  in  diameter.  The  basement  floors 
are  supplied  during  the  recess  of  Congress  by  gravity.  During  the  session  they  are 
supplied  at  night  l)y  gravity,  and  in  the  daytime  by  pumping.  The  principal  and 
attic  tloors  are  supplied  by  pumping.  There  are  5  water-closets  and  21  wasb-basius 
on  the  basement  floor,  4  water-closets,  27  wash-basins,  and  3  hydrants  on  the  principal 
floor,  and  5  closets,  24  basins,  and  3  hydrants  on  the  attic  floor.  There  are  2  small 
pumps  which  raise  the  water  into  3  tanks,  which  contain  when  full  13,000  gallons. 
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During  tbo  reccBfl,  the  daily  coDsuraption  is  4,300  gallons ;  during  the  session,  it  is 
6,000  gallons.    The  average  daily  consumption  is  estimated  as  follows: 

Galloiu. 

Principal  and  attic  floors ^*,  000 

Basement  floor 4, 000 

Total ri,000 


v  • 


Summary 

House  Extension 25, 000 

Senate  Extension 12,000 

Central  building 4, 400 

Total 41,400 

United  States  Coast  Suririf  Buildinff. — The  building  occupied  by  the  Coast  Survey 
Bureau  receives  its  supply  of  Potomac  water  from  the  0-inch  main  in  Nevr  Jersey  ave- 
nue by  a  pijjo  2  inches  in  diameter ;  7  floors  are  supplied  by  gravity,  and  1  floor  by 
fmmping.  In  the  building  there  are  9  water-closets,  b  urinals,  8  sinks,  and  seven  wash- 
)asiiiR.     The  quantity  of  water  used  daily  is  estiumted  at  6,(575  gallons. 

The  City  Halt. — This  building  receives  its  supply  of  Potomac  water  from  the  United 
States  12-iuch  nuiiu  in  Four-and-a-half  street.  There  are  14  water-closets,  7  urinals,  and 
6  wash-basins.  Theestimated quantity  of  waterused daily  is 8,300gallons.  Wnter does 
not  flow  on  the  main  floor  when  it  is  flowing  in  the  base'iiont. 

Office  of  Public  Printer. — The  building  receives  its  supply  of  Potomac  water  from  the 
United  States  30-inch  main  in  New  Jersey  avenue,  and  from  a6-inch  main  in  H  street 
by  two  pipes  each  4  inches  in  diameter.  In  the  building  there  are  44  water-closets,  8 
urinals,  38  wash-basins,  2  engines,  and  2  boilers.  The  average  daily  consumption  of 
Potomac  water  is  estimated  at  74,840  giillons. 

Post-Office  Department. — The  building  receives  its  supply  of  Potomac  water  ftouk  the 
United  States  12-inch  main  in  Eighth  street  by  a  pipe  4  inches  in  diameter,  which  ex- 
tends around  the  entire  building.  There  is  a  flsh-trap  near  where  the  4-inch  pipe  en- 
ters the  building,  which  is  flushed  once  a  week.  The  building  is  heat«d  by  a  hot- 
water  apparatus  which  has  to  be  fllled  once  in  a  year.  It  has  an  autowatio  feed  to 
supply  loss  fnmi  waste  and  evaporation.  There  is  1  steam-boiler  used  for  ventilation 
and  ))ower ;  there  are  50  water-closets,  self-acting,  12  patent  closets,  20  urinals,  120 
wash-basins  and  17  sinks.  The  quantity  of  water  used  daily  is  estimated  at  29,200 
gallons. 

Building  915  E  street. — This  building  is  occupied  by  the  Post-Office  Department,  and 
receives  its  supply  of  Potomac  water  from  a  6-inch  main  in  E  street.  It  contains  3 
water-closets,  1  urinal,  9  wash-basins,  and  1  hydrant.  The  estimated  quantity  of  water 
used  daily  is  3,500  gallons. 

Department  of  the  Interior. — The  building  receives  its  supply  of  Potomac  water  fWmi 
the  United  States  12-inch  main  in  F  street  by  a  pipe  5  inches  in  diameter,  and  from. 
the  6-inch  main  in  Niuth  street  by  2  pipes,  one  4  inches  in  diameter  and  one  6  inches  in 
diamet4.»r.  The  entire  building,  except  the  model  rooms,  is  supplied  by  gravity;  the 
model  rooms  are  su]»i)lied  by  pumping.  The  <lepartnient  also  occupies  the  building  on 
thecomer  of  Eighth  and  O  streets  northwest,  and  the  building  on  the  comer  of  Pennsyl- 
vania avenue  and  Tbirteenth  street  northwest.  There  are  43  wat-er-closets,  11  urinals, 
12  hydrants,  127  wash-basins,  8  boilers,  and  2  fountains.  The  quantity  of  water  con- 
sumed daily  is  estimated  as  follows: 

Gallons. 

Interior  Department  building 55,300 

Pennsylvania  avenue  and  Thirteenth  street 4,000 

Eighth  and  G  streets 4,000 

Pension  Purean. — Tbe  building  occupied  by  the  Pension  Bnrean  receives  its  supply 
of  Potomac  water  from  a  G-inch  main  in  Twelfth  street  by  a  pipe  6  inches  in  diameter; 
4  lloors  are  su])plied  by  gravity,  and  the  5th  and  6th  floors  by  pumping.  There  are 
2()  water-closets,  9  urinuls,  and  15  basins.  The  estimated  quantity  of  water  used  daily 
is  15,400  galhms. 

Armij  Mvdi(al  Museum. — The  building  receives  its  supply  of  Potomac  water  from  a 
6-ineh  main  in  Tenth  stre<'t  by  a  X)ipe  3  inches  in  diameter!  In  the  building  there  are 
12  water-closets,  11  sinks,  11  wash-basins,  and  2  urinals.  There  is  also  a  2|-inch  branch 
connected  with  the  3  inch-pi]»c,  hut  it  is  only  used  in  case  of  tires.  The  quantity  of 
water  usrd  daily  is  estimated  at  H,j-;.'»0  gallons. 

Depart  men  I  of  Affrlculturt. — The  bnildin;c'^  «nd  grounds  receive  tli«*ir  supply  of  Poto^ 
mac  water  from  the  (;-in(;h  mains  in  H  stret-t  north  and  H  street  south,  tlirough  pipes 

the 
the 


mac  water  ironi  tiie  i»-in(;ii  mains  m  Ji  stret-t  nortu  and  is  street  soutli,  tlirougli  pip 
(5  and  4  inehes  in  diameter  respectively.     In  the  gnmnds,  a  2-inch  branch  from  the 
inch  pipe  supplies  a  lake,  and  anoiher  2-inch  branch  supplies  2  fountains.     From  tl 
4-inch  pipe  a  2-incb  branch  supplies  the  greenhouses.    A  f-inch  pipe  supplies  tl 
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stables.  There  are  also  6  pavement-washers  and  1  hydrant.  In  the  building  there  are 
10  water-closeto,  31  wash-basins,  6  urinals,  3  hydrants,  and  3  fire-plugs.  The  estimated 
quantity  of  water  used  daily  is  22,700  gallons. 

Smithsonian  Institution. — The  building  receives  its  supply  of  Potomac  water  from  the 
United  States  20-inch  main  in  B  street  south,  by  a  pipe  6  inches  in  diameter.  In  the 
building  there  are  10  water-closets,  6  urinals,  and  29  basins.  The  quantity  of  Potomao 
water  used  daily  is  estimated  at  7,000  gallons. 

Quartennasttr-GeneraVs  Office. — Receives  supply  of  Potomac  water  from  12-inch  main 
in  Pennsylvania  avenue  by  3  pipes,  4  inches,  2  inches,  and  f  inch  in  diameter  re- 
spectively. The  first  and  second  floors  are  supplied  by  gravity ;  the  third  and  fourth 
floors  by  pumping.  In  the  building  there  are  24  water-closets,  40  wash-basins,  9  uri- 
nals, and  8  sinks.     The  quantity  of  water  used  daily  is  estimated  at  17,300  gallons. 

Bureau  of  Statistics. — Receives  supply  of  Potomac  water  from  6-inch  main  in  Fifteenth 
street  by  a  pipe  1^  inches  in  diameter.  There  are  3  water-closets,  1  urinal,  and  7 
wash-basins,  and  the  quantity  of  water  used  daily  is  estimated  at  2,300  gallons. 

Treasury  Department. — The  building  receives  its  supplv  of  Potomac  water  from  the 
United  States  12-inch  main  in  Pennsylvania  avenue  by  3  pipes,  2  of  which  are  6 
inches  and  one  10  inches  in  diameter.  The  basement  is  supplied  by  gravity,  and  the 
rest  of  the  building  by  pumping.  In  the  building  there  are  127  water-closets,  250 
wash-basins,  and  30  urinals.  The  daily  quantity  of  water  used  in  the  building  has 
been  estimated  from  the  (]^uantity  pumped  into  the  tanks,  and  is  91,800  gallons.  There 
is  in  the  basement  a  16- inch  turbine  which  runs  a  canceling  machine ;  it  is  used  5^- 
hours  daily,  and  the  estimated  quantity  of  water  used  is  211,159  gallons.  In  the  cash 
room  there  is  an  elevator  run  by  hydraulic  pressure ;  the  water  is  supplied  from  the 
tanks  and  the  quantity  used  is  included  in  the  above  estimate. 

Macerator  building  and  machine-shop. — These  buildings  are  supplied  with  Potomao 
water  from  a  6-inch  main  in  Fifteenth  street  by  a  pipe  3  inches  in  diameter,  from  which  a 
2-inch  branch  supplies  the  macerator.  The  quantity  used  daily  is  estimated  at  1,900 
gallons. 

The  machine-shop  is  supplied  by  a  2-inch  branch.  There  are  4  basins  and  4  water- 
closets  ;  each  has  a  |-inch  tap.  In  the  laundry  there  are  2  f-inch  taps  which  flow 
6  hours  daily,  and,  by  measurement,  15  gallons  a  minute.     In  the  ink-mill  there  are 

3  wash-basins,  f-inch  tap  each.  The  quantity  of  water  used  daily  is  estimated  at 
6,950  gallons. 

Photographer's  Building. — This  building  receives  supply  of  Potomac  water  from  a  6- 
inch  main  in  Fifteenth  street.  There  are  4  basins,  each  with  i-inch  tap,  and  1  water- 
closet.     The  quantity  of  water  used  daily  is  estimated  at  4,020  gallons. 

JCxecuiive  Mansion. — The  building  receives  its  supply  of  Potomac  water  from  the  12- 
iiich  main  in  Pennsylvania  avenue  by  a  pipe  6  inches  m  diameter.  There  are  9  water- 
closets  and  20  f-inch  faucets.  The  quantity  of  water  used  daily  is  estimated  at  6,650 
gallons. 

Department  of  State. — The  building  receives  it«  supply  of  Potomac  water  frt>m  the 
Seventeenth  street  main  by  apipe.6  inches  diameter  wnich  extends  the  entire  length  of 
the  building.  There  are  3  branch  pipes,  each  4  inches  in  diameter,  1  supplies  a  pump  in 
the  center  of  the  building,  and  1  at  each  end  of  the  building  supplies  the  water-closets. 
The  8TliJ>-basemeut,  basement,  and  first  floor  are  supplied  by  gravity ;  the  second,  third, 
and  fc^irth  floors  are  8U])plied  by  pumping.  There  are  in  the  building  46  water- 
closets,  30  urinals,  and  25  basins.  The  quantity  of  water  used  daily  is  estimated  at 
2c^,500  gallons. 

War  Department. — The  building  receives  its  supply  of  Potomac  water  from  the  13- 
inch  main  in  Executive  avenue,  by  a  pipe  8  inches  in  diameter,  which  is  reduced  to 
6  inches  in  diameter  in  the  sub-basement.  The  sub-basement  and  first  floor  are  sup- 
plied by  gravity  ;  the  second,  third,  and  fourth  floors  are  supplied  by  pumping. 
There  .'ire  ^T)  water-closets,  18  urinals,  9  wash-basins,  1  bath-tub,  and  5  wash-sinks. 
The  quantity  of  water  used  daily  is  estimated  at  18,700  gallons. 

Xacif  ])epartment. — That  portion  of  the  building  occupied  by  the  Navy  Department 
receives  its  supply  of  Potomac  water  from  the  12-inch  main  in  Executive  avenue  by 
a  ]>ii)e  8  inches  in  diameter ;  three  floors  are  supplied  by  gravity  and  three  floors  by 
I)uniping.  There  are  24  water-closets,  18  urinals,  and  12  basins.  The  quantity  of 
water  used  daily  is  estimated  at  16,000  gallons. 

Old  buildittg. — This  building,  formerly  occupied  by  the  Navy  Department,  receives 
a  supply  of  Potomac  water  from  a  0-inch  pipe  in  Seventeenth  street  by  a  pipe  4  inches  in 
dianu'ter.  The  firet  and  second  floors  are  supplied  by  gravity  ;  the  remainder  of  the 
building,  by  pumping.     There  are  12  water-closets,  8  urinals,  1  sink,  1  bath-tub,  and 

4  wash-basins.     The  quantity  of  Potomac  water  used  daily  is  estimated  at  9,200  gallons. 

Wooden  building. — This  building  contains  1  water-closet,  1  urinal,  and  1  basin,  and 
the  (juantity  of  Potomac  water  used  daily  is  estimated  at  1,200  gallons. 

"  Winder's^'  buildings. — These  buildings  receive  Potomac  water  from  the  6-inoh  main 
in  F  and  Seventeenth  streets.  The  first  and  second  stories  are  supplied  by  gravity, 
the  third  and  fourth  stories  by  pumping.    There  are  16  water-closets,  16  nrinals,  and 
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4  sinks  in  the  main  building ;  in  the  Ordnance  annex  there  are  8  closetB,  2  nrinalSy  and 
1  sink.    The  quantity  of  Potomac  water  used  daily  is  estimated  at  10,800  gallons. 

Buildings  occupied  by  Jdjuiant-Generalj  Nos.  612, 616, 618,  and  G20  Seventeenth  street, 
and  Thompson's  building,  on  Seventeenth  street  between  H  street  and  Pennsylvania 
avenno.  In  these  buildings  there  are  10  water-closets,  5  nrinals,  and  13  basink  The 
quantity  of  Potomac  water  used  daily  is  estimated  at  6,800  gallons. 

Signal  Bureau. — The  Signal  Bureau  occupies  buildings  Nos.  1719^  1721,  and  1725  G 
street.  They  are  sup pli^  with  Potomac  water  irom  the  6-inch  mam  in  G  street  by  3 
pipes,  each  1  inch  in  diameter.  There  are  4  water-closets,  1  urinal,  and  8  wash-basins. 
The  quantity  of  Potomac  water  used  daily  is  estimated  at  2,900 gallons. 

National  Observatory, — The  buildings  receive  a  8upi»ly  of  Potomac  water  from  the 
United  States  12-inch  main  in  Twenty-first  street.  There  are  3  water-olosets,  2  urinals, 
and  a  small  turbine.  In  the  pounds  there  are  2  hydrants.  The  turbine  is  used  on 
clear  nights  for  revolving  a  telescope.  The  quantity  of  water  used  daily  is  estimated 
at  6,300  gallons. 

United  States  Civil  Engineer's  Offi^^e,  No.  1907  Pennsylvania  avenue. — Receives  a  sap- 
ply  of  Potomac  water  from  the  12-inch  main  in  Pennsylvania  avenue  by  a  pipe  | 
inch  in  diameter.  There  is  1  water-closet  and  1  hydrant,  and  the  quantity  or  water 
used  daily  is  estimatsd  at  600  gallons. 

Columbia  Hospital, — Receives  its  supply  of  Potomac  water  from  the  6-inch  main  in 
L  street  by  a  i>ipe  1^  inches  in  diameter.  lu  the  building  the  branches  are  f  of  an 
inch  in  diameter  and  supply  4  floors.  There  are  10  water-closets,  1  urinal,  7  wash- 
basins, 5  bath-tubs,  8  sinks,  and  4  tubs.  The  quantity  of  water  used  daily  is  estimated 
at  12,600  gallons. 

Washington  Aqueduct  OfflcCj  Aqueduct  street,  Georgetown. — ^Receives  its  sapply  of 
Potomac  water  from  the  United  States  30-inch  main  in  Aauednct  street  by  a  pipe  2 
inches  in  diameter.  There  are  2  water-closets  and  1  wash-basin.  The  quantity  of 
water  used  daily  is  estimated  at  1,100  gallons.  In  the  machine-shop  annex  there  is 
a  turbine  wheel  for  driving  machinery ;  for  the  past  two  years  it  has  been  seldom  osed. 

Georgetown  custom-house, — Receives  its  supply  of  Potomac  water  from  a  4-inch  main 
in  Congress  strciet  by  a  pipe  1  inch  in  diameter.  There  are  3  water-closets,  1  urinal, 
and  3  wash-batuns.    The  quantity  of  water  used  daily  is  estimated  at  1,900  gaUons. 

PUBLIC    PARKS. 

The  greenhouses  and  nursery  receive  their  supply  of  Potomac  water  from  a  6-inch 
main  in  B  street,  southwest,  by  a  pipe  3  inches  in  diameter.  The  branches  that  sap- 
ply  the  greenhouses  are  1  inch  in  diameter.  On  these  branches  there  are  10  f-lnoh  &a- 
cets.  Ill  the  nursery  the  water  is  taken  from  a  2-inch  globe-valve.  The  quantity  used 
daily  in  the  greenhouses  and  nursery  is  estmated  at  2,H00  gallons. 

Monument  Grounds, — ^The  supply  of  Potomac  wat«r  is  taken  from  a  4-inch  main  in 
Fourteenth  street,  by  a  pipe  4  inches  in  diameter.  The  branch  pipes  are  2  inches  in 
diameter.  The  quantity  of  water  used  daily  is  estimated  at  1,800  gallons.  The  lakes 
in  the  Monument  Groimds  are  supplied  through  a  2-inch  jet.  The  daily  discfaaree  of 
the  jot  is  estimated  at  308,448  gallons,  which  news  into  the  east  lake.  The  west  lake 
and  ponds  are  supplied  by  7  pipes,  each  2  inches  in  diameter.  The  quantity  of  water 
used  daily  is  estimated  at  14,000  gallons. 

Smithsonian  Grounds, — ^The  supplv  of  Potomac  water  is  received  from  the  20-inch  main 
in  B  street,  southwest,  by  a  pipe  12  inches  in  diameter.  There  are  four  6-inch  branches, 
and  the  water  is  discnargod  through  2-inch  globe-valves.  The  quantity  of  water  osed 
daily  is  estimated  at  2,160  gallons. 

Armory  Park, — The  supply  of  Potomac  water  is  taken  from  a  4-inoh  main  in  Serenth 
street,  though  a  pipe  3  inches  in  diameter,  with  branches  2  inches  in  diameter.  The 
quantity  of  water  used  daily  is  estimated  at  1,080  gallons. 

Reservationy  Maine  avenue^  between  Four-and-a-half  and  Sixth  strteU,  8a»tkweit, — ^The  sup- 
ply of  Potomac  water  is  taken  from  the  20-inch  main  in  Maine  avenue,  by  a  pipe  3 
inches  in  diameter,  with  branches  2  inches  in  diameter.  The  quantity  of  water  used 
daily  is  estimated  at  540  gallons. 

JReservationf  Missouri  avenue^  between  Third  and  Four-and-a-half  »ireet$,  mmtkweti.  re- 
ceives its  supply  of  Potomac  water  from  a  4-inch  main  in  Missouri  ayenue.  by  a  pipe  3 
inches  in  diameter,  with  branches  2  inches  in  diameter.  The  quantity  of  water  used 
daily  is  estimated  at  1,080  gallons. 

Judiciary  Park. — The  supply  of  Potomac  water  is  taken  from  a  6-inch  main  in  FifUi 
street,  through  three  jupes  4  inches  in  diameter,  with  branches  2  inches  in  diameter. 
The  quantity  of  water  used  daily  is  estimated  at  4,320  gallons. 

Franklin  Park. — The  supply  of  Potomac  water  is  taken  from  a  6-inch  main  in  I  street^ 
through  a  pipe  3  inches  in  diameter,  with  branches  2  inches  in  diameter.  The  qnantitj 
of  water  used  daily  is  estimated  at  5,040  gallons. 

La  Fayette  Park  receives  supply  of  Potomac  water  from  the  12-inch  main  in 
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Slranla  avenae,  tliiwiffb  a  pipe  3  inoheil  in  diametar.    Thu  Imnobes  aro  2  inoheiin 
ameter,  and  the  quantity  of  water  need  daily  is  eettmated  at  3,600  galkma 

Cirele  at  Pemaiylvmii4m  €V9€mu0amd  J^KH^tj^ftmrih  ttrtet,  n»rthwmt,^The  rapply  ofPot^- 
mao  water  is  taken  from  the  l*i-inch  mam  in  Pennsylvania  ayenne,  by  a  pipe  ft  inebev 
in  diameter.    The  quantity  of  water  used  daily  is  estimated  at  360jnillons; 

Bewrvation,  Penntylvania  atemte  and  Ikomitf-fSrtt  wtreet^  norUiwett — ^The  snpplv  of  Po:- 
tomac  water  is  taken  from  the  6-inch  main  m  I  street,  by  a  pipe  3  inches  in  diameter. 
with  branches  2' inches  in  diameter.  The  quantity  of  water  UMd  daily  is  estimated  at 
360  gallous. 

JieservaHon,  Pennsylvania  avenue  and  Nineteenth  street,  ncrfhweet, — ^The  supply  of  Poto- 
mac water  is  taken  from  the  6-inoh  main  in  I  street,  through  a  pipe  1^  inches  in  diam- 
eter, with  branches  1^  inches  in  diameter.  The  quantity  of  water  used  daily  is  esti- 
mated at  540  gallons. 

BeeervatUmj  Pennsylvania  avenue  and  Eighteenth  street,  northwest, — ^The  supply  of  Poto- 
mac water  is  taken  firom  the  6-inch  main  in  H  stroet,  through  a  pipe  1^  inches  in 
diameter,  with  branches  1^  inches  in  diameter.  The  quantity  of  water  used  daUy  is 
estimated  at  540  gallons. 

Beservatian,  Pennsylvania  avenue  and  Mnth  street,  narthwest^-The  supply  of  water 
is  taken  from  the  6-inch  main  in  C  street,  through  a  pipe  3  inches  in  diameter,  with 
branches  2  inches  in  diameter.  The  quantity  of  water  used  didly  is  estimated  at  360 
gallons. 

Beservation,  Massa<^usetts  avenue  and  Nineteenth  street,  narihweet. — ^The  supply  of  Poto- 
mac water  is  taken  from  the  6- inch  main  on  the  south  side  of  the  circle,  tluough  a  pipe 
3  inches  in  diameter,  with  branches  2  inches  in  diameter.  The  quantity  of  water  used 
daily  is  estimated  at  360  gallons. 

Meserration,  Massachusetts  avenue  and  Sixteenth  street,  northwest, — ^The  supply  of  Po* 
tomac  water  is  taken  from  the  6-inch  main  in  Scott  Place,  through  a  pipe  2  inchee  in 
diameter,  with  branches  2  inches  in  diameter.  The  quantity  of  water  used  daily  is 
estimated  at  2,160  gallons. 

Circle  at  Massachusetts  avenue  and  Fourteenth  street — ^The  supply  of  Potomac  water  is 
received  irom  the  6-inch  main  around  the  circle  by  a  pipe  2  inches  in  diameter,  with 
branches  2  inches  in  diameter.    The  quantity  used  dauy  is  estimated  at  2,160  gallons. 

Beservation,  Massachusetts  avenue  ana  Tenth  street,^-The  supply  of  Potomae  wat^  is 
received  from  6-inch  main  in  Tenth  street,  through  a  pipe  1^  inches  in  diameter,  with 
a  branch  1^  inches.    The  quantity  of  water  used  daily  is  estimated  at  540  gallons. 

Beservation,  Massachusetts  avenue  and  Deelfth  street — ^The  supply  of  Potomac  water  is 
received  from  the  6-inch  main  in  Twelfth  street,  throuffh  a  pipe  1^  inches  in  diameter 
with  a  branch  1^  inches  in  diameter.  The  quantity  <»  water  used  daily  is  estimated 
at  540  gallons. 

Beservation,  Massachusetts  avenue  and  Seventh  street — ^The  supply  of  Potomae  water  is 
received  from  the  United  States  30-inch  main  in  K  street,  through  a  3-inch  pipe,  with 
5^inch  branches.    The  quantity  used  daily  is  estimated  at  1,080  ffaUons. 

Beservation,  Massachusetts  avenue  and  I\fth  street, — ^The  supply  of  Potomac  water  is  re- 
eeived  from  the  6- inch  main  in  I  street  by  a  pipe  li  inches  in  diameter.  The  quantity 
of  water  used  daily  is  estimated  at  360  g^ons. 

Circle  at  Bhode  Island  avenue  and  Thirteenth  street. — The  supply  of  Potomae  water  ia 
received  from  the  6-inch  main  around  the  drole  by  a  pipe  3  inches  in  diameter,  with 
branches  2  inches  in  diameter.    The  quantity  used  daily  is  estimated  at  2,160  gallona. 

Beservation,  Bhode  Island  avenue  and  J\De^h  street, — ^Tne  supply  of  Potomae  water  ia 
received  from  the  6-inch  main  in  Twelfth  street,  throuffh  a  pipe  1^  inches  in  diametsr. 
with  a  branch  1^  inches  in  diameter.  The  quantity  oi  water  used  daily  is  estiinatea 
at  360  gallons. 

Bawltns  Park,— The  supply  of  Potomac  water  is  received  from  a  4-inoh  main  mil!* 
ning  diagonally  across  the  park,  through  a  3-inoh  pipe,  with  ft-inoh  branehee.  Tlie 
quantity  of  water  used  daily  is  eetiinated  at  540  gallons. 

Beservation,  New  York  avenue  and  Tieeffth  street, — ^The  sopply  of  Potomae  water  is  re- 
ceived from  a  6-inch  main  in  I  street,  throuffh  a  l^-inch  pipe^  with  a  l^-inoh  braneh. 
The  quantity  nsed  daily  is  estimated  at  1,060  gallons. 

Beservation,  New  York  avenue  and  Tmth  street — ^The  supply  of  Potomae  water  is  re- 
ceived from  a  6-inch  main  in  Tenth  street,  through  a  pipe  It  inches  in  diameter,  witii 
a  li-inch  branch.    The  quantity  of  water  used  daily  is  estimated  at  1,090  gallona. 

MoPherson  Park, — ^The  supply  of  Potomac  water  is  received  from  the  6-inoh  main  in 
Fifteenth  street,  through  a  pipe  1^  inches  in  diameter,  with  braochee  1^  Inehes  in  di* 
ameter.    The  quantity  of  water  used  daily  is  estimated  at  540  gallona. 

Farragut  Park, — ^The  supply  of  Potomac  water  is  reoeiyed  from  a  6-inoh  main  in 
Seventeenth  street,  through  a  li-inoh  pipe,  with  l^-ineh  branohea.  The  qnaoltty  of 
water  used  daily  is  estimated  at  540  gallona. 

lAnooln  Park, — ^The  supply  of  Potomae  water  is  zeoeiyed  from  the  4-lneli  main  in 
East  Capitol  street,  through  a  pipe  4  inehes  in  diameter,  with  branehes  2  inehes  la 
dimneter.    The  quantity  of  water  nsed  daily  Is  estimated  at  1|060  fslkmSi 
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E^pecutive  Grounds  and  greenhouses. — ^The  sapply  of  Potomac  water  ia  received  from 
the  12-lnch  main  in  Pennsylvania  avenue,  by  a  pipe  6  inches  iu  diamiBter,  and  from 
the  4-inch  main  in  Fifteenth  street  by  a  pipe  4  inches  in  diameter.  The  qaantity  of 
water  used  daily  is  estimated  at  4,800  gallons. 

The  Capitol  Grounds  and  greenlwuses, — The  supply  of  Potomac  water  ia  received  from 
the  United  States  20-inch  main  in  North  B  street.  The  qaantity  of  water  uaed  daily 
is  estimated  at  5,000  gallons. 

•  PUBLIC  FOUNTAINS. 

The  quantity  of  Potomac  water  used  daily,  when  flowing  24  honrSy  is  as  follows: 

GaUow 

Lincoln  Park,  2 fountains .....  22,356 

Massachusetts  avenue  and  First  street,  northeast,  1  fountain Si^.^ 

New  Jersey  avenue  and  M  street,  1  fountain ......  31,206 

Judiciary  JPark,  1  fountain 86,HI0 

Armory  Park,  1  fountain 34,778 

New  York  avenue.  Tenth  and  Eleventh  streets,  1  fountain 5, 197 

Iowa  Circle,  1  fountain 2}^,  196 

Franklin  Square,  1  fountain 39,738 

Mount  Venion  Place,  1  fountain 151,630 

Rawlins  Park,  2  fountains 27,295 

Pennsylvania  avenue  and  Ninth  street,  1  fountain 32, 445 

Treasury,  2  fountains 122,400 

Executive  Mansion,  2  fountains ........  487,219 

Pennsylvania  avenue  and  Twenty-first  street,  1  fountain -.....-..•  38, 100 

Pennsylvania  avenue  and  Eighteenth  street,  1  fountain 9, 690 

Aqueduct  street,  Georgetown,  1  fountain 102, 210 

Total 1,239,646 

There  are  also  52  drinking  fountains,  which  flow  on  an  average  If  gallons  in  1  mhi- 
ute,  which  for  24  hours  is  131,040  gallons. 

ABSTRACT,   PUBLIC  BUILDIKQS. 

OaUoos. 

Columbia  Institute  for  Deaf  and  Dumb 18,300 

Jail  of  the  District  of  Columbia 18,400 

United  States  Navy-yard 63,200 

Marine  Barracks 16,250 

Waflhington  Arsenal 28.000 

The  Capitol 41,400 

The  City  Hall 8,300 

United  States  Coast  Survey ......  6,67S 

Public  Printing  Department ..  74,840 

Post-Office  Department 29,:^ 

Post-Office  Department,  915  E  street 3,500 

Interior  Department 55, :W) 

Interior  Department,  Pennsylvania  avenue  and  Thirteenth  street 4,000 

Interior  Department,  Eighth  and  G  streets 4,OU0 

Pension  Bureau 15,400 

Army  Medical  Museum 8,860 

Department  of  Agriculture 22,700 

Smithsonian  Institution 7,U00 

Quartermaster-General's  Office 17,300 

Bureau  of  Statistics 2,300 

Treasury  Department 302,939 

Treasury  Depart  meut,  Macerator  and  Machine  Shop 8,  (^ 

Treasury  Department,  Photographer's  Building 4,020 

Executive  Mansion 6,650 

State  Department 28,500 

War  Department .,^,  18,700 

Navy  Department 16,000 

War  Department,  Old  Navy  Building ..^^  9,200 

War  Department,  Wooden  Building ........1  1  300 

War  Depailment,  Winder's  Building I,' I  10*800 

BiiildinKS  occupied  by  Adjutant -General ......111  ^800 

Signal  Biin-au ^^'^  8,200 

National  Observatory -..•.IlII  6^300 
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Gallons. 

United  States  Civil  Engineer  Office,  1909  Pennsylvania  ayenue 600 

Coluinl.ia  Hospital 12,600 

Washifi«xton  A(iucduct  Office,  Georgetown 1,100 

Custoin-llousje 1,900 

Total 884,094 

PUBLIC  PARKS. 

Green-houses  and  nursery 2, 800 

Moiiument  Grounds 1,800 

Smithsonian  Grounds 2,160 

Armory  Park 1,080 

Reservation,  Maine  avenue,  Four-anda-half  and  Sixth  streets 540 

Reservation,  Missouri  avenue.  Third  and  Four-and-a-half  streets 1, 080 

Judiciary  Park 4,320 

Frankiiii  Park v 5,040 

La  Fayette  Park 3,600 

Circle,  Pennsylvania  avenue  and  Twenty-fourth  street 360 

Reservation,  Pennsylvania  avenue  and  Twenty-first  street 360 

Reservation,  Pennsylvania  avenue  and  Nineteenth  street 540 

Reservation,  Pennsylvania  avenue  and  Eighteenth  street 540 

R»*servation,  Pennsylvania  avenue  and  Ninth  street 360 

Reservation,  Massachusetts  avenue  and  Nineteenth  street 360 

Reservation,  Massachusetts  avenue  and  Sixteenth  street 2, 160 

Reservation,  Massachusetts  avenue  and  Fourteenth  street  (circle) '. ...  2, 160 

Reservation,  MaaMaehusetts  avenue  and  Tenth  street .540 

Rest*rvation,  Massachusetts  avenue  and  Twelfth  street 540 

Reservation,  Massachusetts  avenue  and  Seventh  street 1,080 

Reservation,  Massachusetts  avenue  and  Fifth  street 360 

Reservation,  Rhode  Island  avenue  and  Thirteenth  street  (circle) 2,160 

Resei'Tation,  Rhode  Island  avenue  and  Twelfth  street  (circle) 360 

Rawlins  Park 540 

Reservation,  New  York  avenue  and  Twelfth  street ^. 1,080 

Re«*ervation,  New  York  avenue  and  Tenth  street 1, 080 

McPhersou  Park 540 

Farraijut  Park 540 

Lincoln  Park 1,080 

Executive  Grounds  and  greenhouses 4,800 

The  Capitol  Grounds  and  greenhouses 5, 000 

Total 48,960 

SUMMARY. 

Monument  lakes  and  United  States  fish  and  fisheries 322, 448 

Public  buildings 884,094 

Public  parks 48,960 

Public  fountains ..   1,239,646 

Public  drinking  fountains 131,040 

Total 2.626,188 
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senate  comahttee  on  the  district  op  columbia  to  lieutenant- colonel  thos. 

lincoln  casey,  corps  op  engineers. 

Committee  on  the  District  of  Columbia, 

United  States  Senate, 
WMhingUmy  D.  C,  July  30,  1879. 

Sir  :  I  am  directed  by  Senator  Ishara  Q.  Harris,  chairman  Conunittee  on  District  of 
Cohnnbia,  to  transmit  to  you  a  copy  of  a  resolution  adopted  by  the  Senate  June  6^  1879, 
which  please  find  inclosed  herewith,  and  to  respectfully  request  you  will  cause  to  be 
furnished  to  the  committee  such  information  upon  the  points  to  which  inquiry  is  di- 
rected by  the  terms  of  the  resolution  as  is  to  be  obtained  m>m  the  records  of  your  office. 
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Yonr  entire  familiarity  with  the  subject  will  doubtless  enable  yon  to  offer  to  the 
committee  suggeHtions  oi  the  utmost  value,  as  well  as  accurate  information  as  to  what 
additional  expenditures  of  money  will  be  required  to  furnish  (1)  an  am|»le  supply  of 
water,  and  (2)  to  render  the  same  as  pure  as  possible.  And  the  oonunittee  will  be 
g^atly  obliged  to  you  for  such  suggestions  and  information. 

As  the  subcommittee  to  whom  the  subject  has  been  referred  will  convene  on  or  before 
the  1st  of  September  next  to  consider  the  same  and  prepare  a  report  therenpon,  it  is 
earnestly  hoped  you  will  find  it  convenient  to  favor  the  committee  throug^h  its  chair- 
man with  an  early  reply. 
Very  respectfully, 

Charles  Stone, 
Clerk  Committee  District  of  Columhia, 

United  Statee  Senate, 
Col.  Thomas  L.  Casey, 

Commiseioner  Public  BwUdingey  4^c, 

KKSOLUTION. 

Mesolved,  That  the  Committee  on  the  District  of  Columbia  be,  and  hereby  is,  anthor- 
ized  to  sit  during  the  next  recess  of  the  Senate,  to  investigate  the  best  means  of  secur- 
ing to  the  cities  of  Washington  and  Georgetown  an  ample  supply  of  pore  water ;  and 
to  ascertain  what  the  water-works  now  in  use,  including  tue  aqueduct^  reservoin, 
water-mains,  &c.,  have  cost  the  United  States,  the  District  of  Columbia,  and  the 
cities  of  Washington  and  Georgetown,  and  also  the  annual  income  that  has  been  aecmed 
therefrom,  and  how  much  thereof  has  been  realized ;  and  also  the  present  state  of  aU 
outstanding  debts  or  liabilities  relating  to  said  works ;  and  what  additional  expendi- 
ture will  be  necessary,  if  any,  to  secure  an  ample  supply  of  pure  water ;  and  that  the 
committee  report  to  the  Senate,  by  bill  or  otherwise,  at  the  next  session  of  Congress. 

Adopted  June  6, 1879. 


lieutenant-colonel  thos.  lincoln  casey,  corps  of  enqinebrs,  to  chairmax 
of  the  senate  committee  on  the  distriot  of  colxmbia. 

Office  of  Washinoton  Aqueddot, 

Georgetoum,  D,  C,  August  38,  1879. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of  a  resolution  adopted 
by  the  United  States  Senate  June  6,  1879,  which  authorizes  the  Committee  od  the 
District  of  Columbia  to  sit  during  the  next  recess  of  the  Senate  to  investigate  the 
best  moans  of  securing  to  the  cities  of  Washington  and  Georgetown  an  ample  sapplj 
of  pure  water ;  and  to  ascertain  what  the  wat«r-work8  now  in  nse,  indndin^  the 
aqueduct,  reservoirs,  water-mains,  &c.,  have  cost  the  United  States,  the  District  of 
Columbia,  and  the  cities  of  Georgetown  and  Washington ;  also,  the  annual  income 
that  has  been  secured  therefrom,  and  how  much  thereof  has  been  realized ;  also,  the 
present  state  of  all  outstanding  debts  or  liabilities  relating  to  said  works;  and  what 
additonal  exnouditures  will  be  necessary,  if  any,  to  secure  an  ample  supply  of  pnrs 
water;  togetner  with  the  receipt  of  your  request  that  I  will  cause  to  be  furnished  to 
the  Committee  such  information  upon  the  points  to  which  inquiry  is  directed  by  the 
terms  of  the  resolution  as  is  to  be  obtained  from  the  records  of  this  office. 

In  reply  the  following  statement  is  submitted,  commencing  with  a  brief  desoription 
of  the  Washiiigtim  Aqueduct. 

The  conduit  of  the  Washington  Aqueduct  is  circular  in  section,  and  9  £set  in  di- 
ameter. It  is  supplied  with  water  from  the  Potomac  River  aboYe  Great  Falls,  by 
means  of  a  stone  dam  extending  across  the  Maryland  channel  to  Conn's  Island.  At 
the  head  of  the  conduit  there  is  a  gate- house  containing  a  doable  set  of  iron  gates, 
by  means  of  which  the  flow  of  water  from  the  river  is  controlled  and  re^olated. 

There  are  two  reservoirs,  the  receiving  reservoir  and  the  distributing  reserroir. 
The  receiving  reservoir  is  located  47,922  feet  below  Great  Falls,  and  is  a  basin  formed 
by  building  a  dam  of  earth  across  the  valley  of  Powder  Mill  Branch. 

The  distributing  reservoir  is  located  at  the  lower  end  of  the  condnit,  10,410  feet 
west  of  W}ishiugt()n.  There  are  four  gate-houses  in  connection  with  it,  namely,  the 
influent,  the  central,  the  eilluent,  and  the  auxiliary. 

The  total  len<i;th  of  the  conduit  from  Great  Falls  to  the  distributing  reservoir  is 
60,922  feet.  The  highest  point  of  the  intrados  of  the  conduit  in  the  gate-house  at 
Great  Falls  is  151  feet  above  the  datum  line  of  the  aqueduct  (which  is  mean  low-tide 
at  Wasliington). 

In  the  iullnent  gate-house  at  the  distributing  reservoir,  a  corresponding  point  is 
141.87  feet  above  datum,  making  the  total  fall  of  the  conduit  9.13  feet;  but  ss  the 
flow  line  of  the  distributing  reservoir  is  generally  kept  at  from  -{-144  to  H|-145  above 
datum,  the  eflective  fall  is  consequently  reduced  to  about  6  foot. 
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The  maximum  discharge  of  the  conduit  when  running  full,  with  the  sorface  of  water 
in  the  distributing  reservoir  drawn  down  to  the  level  of  -f-141.87,  is  67,259,800  galloDS 
in  24  hours;  its  minimum  discharge  when  running  full,  and  with  the  surface  of  water 
in  the  distribul  ing  reservoir  raised  to  4-144.75,  is  54,832,464  gallons  in  24  hours. 

The  top  of  the  dam  at  Great  Falls  is  148  feet  above  datum ;  and  when  the  water  in 
the  river  falls  to  this  level,  the  depth  of  water  in  the  head  of  the  conduit  is  but  6  feet. 
It  can  then  discharge  into  the  distributing  reservoir,  at -f- 145,  27,113,616  gallons,  at 
-f  144,  31,608,144  gallons,  in  24  hours. 

The  discharge  of  the  conduit  might  be  increased  to  80,000,000  gallons  in  24  hours  by 
completing  the  Potomac  dam  to  the  level  of  H-154,  or  6  feet  above  its  present  height, 
and  lowering  the  surface  of  water  in  the  distributing  reservoir  to  4-141.87.  The 
total  fall  would  then  be  12  feet,  and  the  conduit  would  be  run  under  a  head,  which 
would,  it  is  feared,  render  the  strengthening  of  its  embankments  and  a  modification' 
of  its  waste-weirs  and  bridges  a  necessity. 

In  practice,  the  actual  (Uscharge  into  the  distributing  reservoir  is  equal  to  the 
quantity  drawn  from  the  reservoir  by  the  iron  mains  leading  to  Washington,  except 
during  the  season  of  drought,  when  the  discharge  is  often  less  than  the  consumption, 
and  the  water  surface  of  the  reservoir  lowers. 

The  object  proposed  in  the  construction  of  the  receiving  reservoir  was  twofold. 
First,  to  give  storage  capacity  in  case  of  accidents  occurring  to  the  conduit ;  secondly, 
to  furnish  a  large  area  in  which  the  water  might  have  opportunity  to  remain  quiet 
and  deposit  its  impurities.  The  first  object  was  to  some  extent  accomplished,  the 
capacity  being  above  the  bottom  of  the  acqueduct,  176.000,000  gallons. 

Experience  nas  shown  that  the  hopes  entertained  oi  the  purification  of  the  water 
were  not  well  grounded,  and  for  the  following  reasons : 

Powder  Mill  Branch  and  four  or  five  small  streams  are  constantly  discharging  into 
the  reservoir,  and  as  each  of  these  streams  drain  a  hilly  country  they  are  consequently 
swollen  and  muddied  by  every  rain.  The  hillsides  sloping  up  from  all  aides  of  t^ 
reservoir  discharge  their  surface  water  into  it :  while  the  water  for  the  most  part  is 
shallow,  the  area,  compared  with  the  length  or  shore  line,  small,  and  the  banks  un- 
protected from  the  wash  of  the  waves. 

This  reservoir  has  an  area  of  51  acres,  with  a  shore  line  of  about  15,000  feet  and  a 
width  varying  from  200  to  500  feet. 

As  the  expectation  that  the  water  from  the  aqueduct,  entering  the  reservoir  some 
3,000  feet  from  the  outlet,  would  diffuse  itself  over  this  area  and  deposit  its  sediment 
in  the  passage,  was  defeated  by  Powder  Mill  Branch,  other  streams,  and  the  immense 
unprotected  shore  line,  the  conduit  above  the  reservoir  was  some  years  ago  connected 
with  the  conduit  below  the  reservoir,  so  that  the  Potomac  water  might  at  times  be 
brought  directly  into  the  distributing  reservoir  without  adulteration  with  the  water 
collected  from  other  sources  in  the  receiving  reservoir. 

The  distributing  reservoir  is,  in  form,  nearly  a  rectangle,  2,250  feet  lon^  and  about 
850  feet  wide  at  the  flow  line.  The  area  of  its  water  surface  at  the  flow  line  (145  feet 
above  datum)  is  1,873,080  square  feet;  its  bottom  is  135  feet  above  datum,  giving  a 
depth  of  10  feet.  With  this  depth  of  water  it  contains  136,366,384  gallons.  It  ia 
divided  into  two  parts  by  an  embankment  running  across  it,  the  upper  division  hay- 
ing an  area  of  1,087,341  square  feet,  and  the  lower,  785,739  square  feet.  The  inner 
faces  of  its  embankments  are  lined  with  slope  wall  12  to  18  inches  thick,  laid  on  a 
bed  of  broken  stones  6  inches  thick.  On  the  north  side  of  the  reservoir  a  conduit  7 
feet  in  diameter  connects  the  i)-foot  conduit  with  the  effluent  gate-house,  by  which 
means  the  Potomac  water  can  be  carried  past  the  reservoir,  directly  to  the  cast-iron 
mains  at  its  lower  end.  The  dividing  bank  has  a  gate-house  so  arranged  and  con- 
nected with  the  efllnent  gato-house  that  the  water  can  be  drawn  at  pleasure  from 
either  section,  and  the  lower  section  can  also  be  supplied  with  water  from  the  upper 
section. 

The  object  of  the  distributing  reservoir,  as  constructed,  was  this:  The  water  was 
to  be  introduced  at  the  upper  end,  either  from  the  Potomac  River  or  the  receiving 
reservoir,  whichever,  for  the  time  being,  was  the  clearest;  and  then,  having  time 
and  space  to  settle,  wtvs  to  flow  over  the  overfall  in  the  division  embankment,  and  be 
drawn  to  the  city  from  the  other  end  of  the  lower  division.  Also,  if  at  any  time  the 
water,  either  in  the  Potomac  or  receiving  reservoir,  or  both,  was  too  muddy  for  imme- 
diate use,  the  water  from  above  was  then  to  be  shut  off  temporarily  from  the  distrib- 
uting reservoir,  and  the  supply  was  to  be  drawn  from  the  upper  division  until  it 
became  exhausted,  after  which  the  draft  would  commence  from  the  lower  section, 
while  the  upper  one  would  be  replenished  either  from  the  Potomac  River  or  the  re- 
ceiving reservoir,  from  either  of  which  the  water  could  also  at  any  time  be  supplied 
directly  to  the  iron  mains. 

The  benefits  expected  from  this  arrangement  have  not  been  realized,  owing  to  the 
small  area  given  to  the  reservoir. 

As  previously  stated,  its  capacity  above  the  level  of  -f  135  is  136,366,384  gallons, 
which,  at  the  present  rate  of  consumption  (26,000,000  gallons  daily),  is  equal  to  aboitt 
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5  days'  snpply.  It  will,  therefore,  readily  be  seen  that  when  the  Potomac  is  turbid 
at  the  head  of  the  aqueduct,  it  must,  unless  shut  off,  soon  displace  the  clear  water  in 
the  reservoir ;  and,  if  it  should  be  shut  oH'  for  5  days,  the  reservoir  would  be  practically 
emptied.  In  fact  the  surface  of  the  upper  division  would  be  lowered  over  3  feet  daily, 
the  ill  effects  of  which  would  be  immediately  felt  in  the  reduced  pressure  in  the  mains 
and  pipes  in  the  city. 

ItfAINS  LAID  BY  THE  UNITED  STATES. 

In  the  effluent  gate-house  at  the  distributing  reservoir  are  four  48-inch  month- 
pieces,  for  the  attachment  of  mains  for  the  supply  of  the  city ;  one  of  thejte  month- 
pieces  is  capped  in  the  pipe-vault,  another  is  reduced  to  30  inches  in  the  vault,  a  third 
.to  12  inches,  and  the  fourth  to  3G  inches ;  and  from  each  df  the  reduced  pieces  a  main 
is  laid  off  to  the  city. 

Leaving  the  vault  the  12  and  30  inch  mains  run  parallel  across  the  country  to 
Foundry  Branch.  From  there  they  follow  the  road  along  the  canal  to  College  Pond, 
which  is  crossed  by  an  arch  of  120  feet  span. 

From  this  point  they  are  continued  along  the  canal  road  and  Bridge  and  Aqueduct 
streets,  in  Georgetown,  to  Rock  Creek.  Ilere  the  mains  are  enlarged  to  48  inches  in 
diameter,  and  form  an  arch  of  200  feet  span  across  the  creek.  In  the  west  abutment 
of  this  bridge  a  branch  from  the  30-inch  main  is  laid  through  Aqueduct,  Green,  West, 
and  High  streets,  to  the  hi^h-service  reservoir,  Georgetown. 

This  branch  is  12  inches  in  diameter  for  1,550  feet,  and  is  then  reduced  to  10  inches 
for  3,538  feet.  At  the  east  end  of  Rock  Creek  Bridge  the  pipes  are  reduced  respectively 
to  12  and  30  inches.  The  30-inch  main  follows  Fennsylvania  avenue  to  the  Circle, 
then  detlects  to  the  left,  and  passes  through  K  Street,  Massachusetts  avenue  and  New 
Jersey  avenue  to  B  street  north,  where  it  is  reduced  to  20  inches  in  diameter,  and 

S asses  up  B  street  to  First  street  east,  where  it  connects  with  the  District  of  Columbia 
D-inch  main. 

The  12-incli  main  starting  from  Rock  Creek  follows  the  line  of  Pennsylvania  ayenna 
and  Eighth  street  east,  to  the  na\'y-yard  wharf. 

From  the  comer  of  B  street  north  and  New  Jersey  avenue,  a  20-inch  main  runs 
through  the  reservation,  Maine  avenue,  and  B  street  south,  to  a  point  opposite  the 
south  door  of  the  Smithsonian  Institution. 
The  branches  from  the  20-inch  main  are  : 

1.  A  12-inch  pipe  down  Four-and-a-half  street  to  the  United  States  Arsenal. 

2.  A  12-inch  pipe  in  the  Smithsonian  grounds. 

3.  A  6-inch  pix)e  to  the  south  door  of  the  Smithsonian  building. 

From  the  30-iuch  main  branches  a  12-inch  pipe  at  Twenty-fourth  street  west,  which 
runs  down  that  street  to  the  Observatory  gate. 
The  branches  from  the  12-inch  main  are — 

1.  At  Eighth  street  west  a  12-inch  pipe  runs  up  Eighth  street,  down  F  street,  and 
up  Seventh  street,  supplying  the  Post-Omce  and  Intenor  Department  buildings. 

2.  A  12-inch  pipe  up  Four-and-a-<half  street  to  Judiciary  Square. 

Besides  the  above  mains  laid  by  the  United  States,  the  following  were  laid  by  the 
District  of  Columbia,  under  the  direction  of  the  Engineer  officer  in  cmurge  of  the  Wash- 
ington Aqueduct: 

1.  A  I^inch  main  which,  leaving  the  pipe-vault  at  the  distributing-reservoir,  runs 
parallel  with  the  12  and  30  inch  mains  to  Rock  Creek,  where  it  is  enlarged  to  48  inches 
and  connected  with  the  north  arch  of  the  bridge.  At  the  east  end  of  the  bridge  it  is 
reduced  to  30  inches,  and  follows  Foimsylvunia  avenue  to  L  street,  and  L  street  to 
New  Jersey  avenue. 

2.  At  L  street  and  New  Jersey  avenue  a  30-inch  branch  which  connects  with  the 
96-inch  main  and  nins  down  New  Jersey  avenue  to  Massachusetts  avenue,  where  it 
connects  with  the  United  States  30-inch  main. 

3.  At  First  street  east  and  B  street  north  a  20-inch  main,  which  connects  with  the 
United  States  20-inoh  main,  and  runs  out  B  street  to  Eleventh  street  east. 

HBANB  OF  SECURING  TO  THE  CITIES  OF  WASHINGTON  AND  aEORGBTOWN  AK  AXPIM 

SUPPLY  OF  WATER. 

Tbe  consumption  of  Potomac  water  is  yearly  increasing,  and  has  reached  nearly  the 
maximum  quantity  that  can  be  eupplied  by  the  12-inch,  30-inch,  and  36-inch  mains. 
For  a  series  of  years  the  average  daily  consumption  has  been  nearly  as  follows: 

QsUons. 

1874 17,554.848 

1875 21,000,000 

1876 24,177.797 

1877 23,S52,93S 

1878 24,885,945 

1879 25,917,649 
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To  increase  the  supply  it  is  suggested  thafc  another  main  be  laid  firom  the  distrib- 
uting reservoir  to  Capitol  Hill.  It  should  be  3  feet  in  diameter,  and  located  on  a  route 
to  be  determined  from  a  careftil  survey.  It  would  convey  to  Capitol  Hill,  at  an  eleva- 
tion of  115  feet  above  datum.  12,000,000  gallons  in  24  hours. 

The  furnishing  of  this  adaitional  quantity  of  water  to  the  dty  would  render  the 
completion  of  the  Potomac  dam  a  necessity. 

This  method  of  relieving  the  pressing  necessities  of  certain  parts  of  the  city  is  sng- 
ffested  as  the  most  expeditious  and  least  costly  method  for  the  immediate  relief  ot 
Capitol  Hill ;  but  looking  to  the  future  when  tne  whole  capacity  of  the  conduit  may 
be  required  to  supply  Georgetown  and  Washington,  the  extension  of  the  conduit  from 
the  distributinf^  reservoir  to  the  high  grounds  north  of  Washington,  and  there  build- 
ing a  distributing  reservoir  and  cooneoting  it  by  well-arranged  lines  of  mains  with 
t^e  city  distribution  pipes,  would  doubtless  be  the  best  solution  of  the  problem. 

No  detailed  survey  of  the  route  to  be  folldwed  by  this  new  conduit  or  of  the  site  of 
the  reservoir  has  been  made  in  this  office,  a  necessary  preliminary  to  any  careful  esti- 
mate of  cost. 

The  quantity  of  water  that  would  J>e  brought  to  the  new  reservoir  by  running  the 
conduit  full,  and  not  under  a  head,  would  be  §7,000,000  gallons  daily,  delivered  m  the 
new  reservoir  at  an  elevation  of  ai>out  139  feet  above  datum. 

Another  method  of  securing  an  ample  supply  of  water  would  be  to  take  up  the 
mains  now  conveying  the  water  into  the  two  cities,  and  to  lay  mains  of  larger  diameter. 

MSTHOD   BT   WHICH    POTOMAC    WATBR   CAN   BB    DEUYBRBD    IN   GBORQKTOWN  AKD 

WASHINQTON  CLEAR  AND  PURB. 

River  water  contains  almost  constantly  inorganic  matter,  which  matter  is  enormously 
increased  at  periods  of  floods.  The  heavier  particles  of  this  inorganic  matter  are 
speedily  deposited,  but  the  light  particles  which  givetothe  water  a  cloudy  appearance 
are  retained  in  suspension  a  much  longer  period,  and  can  only  be  removed  by  the  pro- 
cess of  filtration. 

Observations  of  the  comparative  clearness  of  the  Aqueduct  water  at  Great  FaUs.  the 
receiving  reservoir,  and  the  distributing  reservoir,  have  been  taken  andrecordedoaily 
for  the  past  two  years.    The  following  table  is  for  the  year  ending  June  30, 1879 : 


• 

Nsme  of  tonxoe. 

Number  of  days  that  the  imtar 

Clesr. 

«^ 

Tnrbid. 

tu^ 

Great  Falla 

1S7 
1S2 
195 

ST 
72 
88 

71 
67 
M 

IM 

Reocivinc  reservoir 

74 

Distribatine  reservoir 

38 

The  condition  of  the  water  delivered  in  Georgetown  and  Washington  is  similar  to 
that  in  the  distributing  reservoir.  For  the  present,  the  Potomac  water  can  be  brought 
to  a  respectable  degree  of  clearness  by  enlarging  the  area  of  the  distributing  reservoir 
to  such  an  extent  as  will  afford  the  water  ample  time  to  settle  and  deposit  its  sedl* 
ment. 

It  will  be  seen  firom  the  above  table  that  the  water  has  been  as  dear  as  river  water 
naturally  can  be,  for  195  days  durinji^  the  year.  If  the  area  of  the  distributing  reser- 
voir were  enlarged  to  200  acres,  or,  in  case  there  is  not  suiBcient  land  a^ioinin^  it  of 
a  suitable  formation,  if  another  reservoir  were  built  or  a  series  of  reservoirs,  divided 
into  compartments  by  overfall  embankments,  it  is  believed  that  the  Potomac  water 
could  be  delivered  in  Georgetown  and  Washington  comparatively  clear  and  free  from 
earthy  sediment.  To  render  it  perfectly  clear — as  clear  as  crystal — ^the  water  of  the 
Potomac,  like  that  of  other  rivers,  must  be  filtered. 

FILTRATION. 

The  filtration  of  water  on  the  large  scale  has  been  practiced  in  England  and  on  the 
oontinent  of  Europe  for  many  years.  In  the  United  States  the  practice  of  the  filtra- 
tion of  water,  on  water-worKs.  is  but  just  beginning  to  come  into  use. 

In  the  year  1866^  James  P.  KirkwoocL  civil  engineer,  went  to  Europe  in  the  interests 
of  the  city  of  Saint  Louis,  to  study  the  darificatien  of  river  waters  used  Ibr  the 
supply  of  cities ;  and  his  elaborate  report  on  the  subject  of  filtration  in  general  Is 
comprehensive  and  contains  full  details  of 'European  praetiLoey  as  well  as  j^ans  and 
suggestions  for  filtering  beds  for  Saint  Lonis. 
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Saint  Lonis  has  not  yet  adopted  any  system  of  filtration,  but  several  other  cities  of 
smaller  size  have  done  so  with  more  or  less  snccess,  namely,  Poughkeepsie,  N.  Y.,  in 
1871,  Hudson,  N.  Y.,  in  1874,  and  Toledo,  Ohio,  in  1875.  The  necessity  of  filtration  is, 
however,  in  many  places  felt,  and  would,  no  doubt,  have  been  long  since  undertaken 
were  it  not  for  the  additional  outlay  required  for  subsiding  basins  and  filter  beds,  and 
the  expense  of  mainteDaiico. 

Filter  beds  as  usually  constructed,  are  water-tight  basins  some  10  feet  or  more  in 
depth,  the  sides  built  of  masonry,  and  the  bottom  puddled  or  made  of  concrete  or 
I>ayed  with  brick  and  cemented.  The  area  may  be  nom  20,000  to  50,000  square  feet, 
or,  in  some  cases,  even  150,000  square  feet.  In  building  up  the  filtering  beds,  pn>- 
Yision  is  first  made  for  the  ready  collection  of  the  water  by  constructing  upon  the 
fioor  of  the  basin  drains  or  channel- ways  of  stone  or  brick,  laid  dry.  Then  follows  a 
layer  of  broken  stone,  the  fragments  bein^  3  or  4  inches  in  diameter.  This  is  suc- 
ceeded by  gravel  screened  so  as  to  be  of  uniform  size ;  a  layer  of  coarser  being  followed 
by  one  or  more  layers  of  fine  material ;  upon  the  gravel  rests  sand  likewise  separated 
into  layers  of  uniform  size.  The  exact  thickness  of  the  different  layers,  and  the  ex- 
teat  to  which  the  separation  of  the  different  sizes  is  carried,  are  subject,  of  coaxie^ 
to  considerable  variation. 

The  water  stands  several  feet  deep  over  the  surface  of  the  sand,  and  is  allowed  to 
flow  down  through  the  filter  at  such  rate  as  experience  shows  to  be  most  advanta- 
geous. Naturally,  when  the  sand  is  clean,  a  greater  quantity  of  water  will  pass  in  s 
^ven  time  than  when  the  sand  has  become  clogged.  Practice  differs  as  to  the  max- 
juaum  rate,  but  it  is  seldom  over  6  inches  vertically  per  hour,  and  often  less.  At  tifcdi 
rate  each  square  foot  of  surface  would  deliver  dOf  gallons  per  day.  When  the  beds 
become  clogged  so  as  no  longer  to  filter  with  sufficient  rapidity,  the  water  is  drawn 
down  to  from  12  to  14  inches  below  the  upper  surface  of  the  filtering  beds,  and  the 
apper  layer  of  sand  for  a  depth  of  one-half  or  three-quarters  of  an  intm  is  removed. 

When,  by  successive  parings,  the  thickness  of  the  sand  has  been  considerably  rs- 
duoed,  that  which  has  been  removed  is  washed  and  replaced  so  as  to  restore  the  orig- 
inal thickness ;  the  waste  of  washing  being  made  up  with  fresh  sand.  Up  to  the  prsi* 
ent  time  no  filtering  material  has  proved  practically  available,  on  the  la^pe  scale,  ex- 
cept sand,  although  various  attempts  have  been  made  to  use  other  substances. 

Pou^hkeepsie,  N.  Y.,  was  the  first  city  in  this  country  to  adopt  a  scheme  for  the 
artificial  filtration  of  the  entire  water  supply,  and  the  filter  becU  are  built  upon  the 
English  model.  The  filtering  works  consist  of  a  settling-basin  25  by  60  feet  in  plan 
and  12  feet  deep.  The  two  filter  beds  are  each  200  by  73^  feet  in  plan,  and  12  feet 
deep,  built  with  vertical  walls ;  each  has  therefore  14,700  square  feet  of  filtering  area. 
The  6  feet  of  filtering  material,  beginning  at  the  top  of  the  bed,  are  disposed  as  fol- 
lows: 

24  inches  sand. 
6  inches  ^inch  gravel. 
6  inches  i-inch  gravel. 
6  inches  1-inch  gravel. 
6  inches  2-iuch  broken  stone. 
24  inches  4  to  8  inch  broken  stone. 

Total,  72  inches. 

The  beds  have  a  concrete  bottom  12  inches  in  thickness,  upon  which  aie  airaiiaisd 
open  stone  culverts  to  conduct  the  filtered  water  to  the  intermediate  basin.  The  flow 
of  the  water  from  each  bed  to  the  intermediate  basin  is  controlled  by  a  gate,  so  that 
while  one  bed  is  being  cleaned  the  other  may  be  used.  The  original  cost  of  the  beds 
was  about  $54,000.  The  entire  amount  of  water  filtered  during  the  year  1876  was 
540,927,452  gallons,  and  the  cost  of  maintenance  about  93.50'p6r  million  gallons. 

Assuming  the  size  of  a  filter  bed  for  the  Washington  Aqueduct  to  be  one  acre,  this 
area  would  filter  3,909,510  gallons  in  24  hours.  To  filter  26,000,000  gallons  daily,  eight 
filters  of  this  size  would  be  necessary,  on  the  supposition  that  the  flow  of  water 
through  seven  of  thorn  is  continuous  through  the  24  hours. 

The  successful  use  of  the  filter  bed  ))resupposes  the  preparation  of  the  water  in  a 
subsiding  reservoir ;  for,  Avhcnever  the  attempt  has  been  made  to  use  filter  beds  with- 
out that  preliminary  aid,  they  have  either  failed  altogether  or  rendered  the  water  but 
partially  clarified. 

The  cost  of  constnicting  filter  beds  of  sufficient  capacity  to  filter  26,000,000  salloiit 
daily  is  estimated  at  $470,000,  and  the  cost  of  a  settling  basin  of  an  area  of  lA  acres 
is  estimated  at  $443,400;  total,  $913,400.  * 

The  cost  of  maiutonance  and  attendance  is  estimated  at  $3  per  milli<m  gaUems, 
which  is  $78  per  day,  or  $28,470  per  year. 

Seeing  that  the  cost  of  works  for  filtration  is  so  great,  and  that  a  large  quantity  of 
Potomac  water  used  in  the  cities  of  Washington  and  Georgetown  does  not  need  to  be 
filtered,  it  is  submitted  whether  it  is  not  better  to  leave  the  filtratkm  of  the  water,  M 
it  is  now  left,  to  the  individual  taste  of  the  consumer. 
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COST  OF  THB  WASHINGTON  AQUEDUCT. 

Tho  following  table  shows  the  amoonta  appropriated  by  Congress  on  account  of  the 

Washington  Aqueduct,  from  September,  1850,  to  Jane,  1878,  including  engineering, 
right  of  way,  construction,  maintenance,  and  repairs. 

STATEMENT  OF    APPROPRIATIONS    FOR  THB    WASHINGTON   AQUEDUCT   FROM    SBPT3BM- 

BER  30,  1850,  TO  JUNE  30,  1878. 

Act  of  September  30,  1850 f500  00 

Act  of  August  31,  1852 5,000  00 

Act  of  March  3,1853 100,000  00 

Actof  March3,1855 250,000  00 

Act  of  August  18,1856 250,000  00 

Actof  March 3, 1857 1,000,000  00 

Act  of  June  12, 1858 800,000  00 

Act  of  June  25, 18G0 500,000  00 

Actof  July  4,1864 150,000  00 

Act  of  July  28, 1866 : 51,687  00 

Act  of  July  28, 1866 70,«97  00 

Act  of  July  28, 1866 4,000  00 

Act  of  July  28, 1866 1,060  00 

Act  of  July  28, 1866 15,000  00 

Actof  December  20,  1866 12,000  00 

Actof  March  2,1867 SM),000  00 

Act  of  July  25, 1868 27,500  00 

Act  of  July  25, 1868 25,000  00 

Act  of  March  3, 1869 25,000  00 

Act  of  July  15, 1870 1,320  00 

Act  of  July  15, 1870 1,012  8 

Act  of  July  15, 1870 560  00 

Act  of  July  15, 1870 3,800  00 

Act  of  July  15, 1870 2,640  00 

Act  of  July  15, 1870 5,600  00 

Actof  July  15,1870 1,600  00 

Actof  July  15,1870 ^ 20,000  00 

Act  of  July  15, 1870 55,000  00 

Act  of  July  15, 1870 4,000  00 

Act  of  July  15, 1870 4,000  00 

Act  of  July  15, 1870 , 12,000  00 

Actof  July  15,1870 10,000    0 

Actof  March  3,  1871 10,000  00 

Actof  March  3,1871 10,000  00 

Actof  March  3,1871 20,496  00 

Actof  March  3,1871 4,000  00 

Actof  March  3,1871 2,800  00 

Actof  March3,lH71 3,600  00 

Act  of  March  3, 1871 3,300  00 

Act  of  March  3, 1871 20,000  00 

Actof  March  3, 1871 20,000  00 

Act  of  March  3, 1871 20,000  00 

Actof  June  10,1872 1,500  00 

Actof  Juue  10,1872 13,934  00 

Act  of  June  10,1872 2,500  00 

Actof  June  10,1872 15,000  00 

Actof  June  10,1872 11,550  00 

Actof  June  10,1872 22,932  00 

Actof  June  10,1872 3,139  00 

Actof  January  23,1878 14,000  00 

Actof  March  3, 1873 1,500  00 

Act  of  March  3, 1873 2,500  00 

Actof  March  3,1873 8,600  00 

Actof  March  3, 1873 16,000  00 

Actof  March  3,1873 , 15,000  00 

Actof  June  23,1874 , 15,000  00 

Act  of  Juue  23, 1874 1,500  00 

Actof  June  23,1874 3,000  00 

Actof  June  2.3,1874 5,800  00 

Actof  Juue  23,1874 1,100  00 

Actof  June  23,1874.... 5,000  00 

Actof  June  23,1874 1 5,000  00 
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Act  of  Marcli  3, 1875 $3,000  00 

Act  of  March  3,1875 5,000  00 

Act  of  March  3, 1875 15,000  00 

Act  of  March  3, 1875 3,000  00 

Act  of  July  31, 1876 - 18,000  00 

Act  of  July  31, 1876 4,000  00 

Act  of  March3,  1877 .- 15,000  00 

Act  of  June,  1878 15,000  00 

Total 3,785,157  00 

Of  the  above  amouut  $3,784,546.72  has  been  expended,  and  |610.28  has  reverted  to 
the  Treasury. 

The  United  States  has  derived  no  income  from  the  Washin  jl^n  Aqueduct,  and  there 
are  no  outstanding  debts  nor  liabilities  that  are  recognized  by  this  office. 

8UMMARY  OF  EXPENDITURE  THAT  WILL  BE  NECESSARY  TO  SECURE  AN  AMPLE  SX7PPLT 

OF  TURK  WATER. 

First.  The  estimated  cost  of  laying  a  main  3  feet  in  diameter  from  the  distributing 
reservoir  to  Stanton  Place,  on  Capitol  Hill,  is  |398,948.  This  estimate  is  based  on  the 
supposition  that  the  main  will  be  about  28,000  feet  long,  and  that  the  iron  will  cost, 
delivered  at  Washington,  If  cents  a  pound. 

Second.  The  estimated  cost  of  constructing  filter  beds  to  filter  26,000,000  gallons  of 
water  daily,  including  a  settling  reservoir  of  160  acres,  is  f913,400,  and  the  cost  of 
maintenance  and  attendance  is  estimated  at  $3  per  million  eallons,  or  $28,470  a  year. 

Whichever  method  is  adopted  to  increase  the  supply,  to  its  estimated  cost  must  be 
added  the  coat  of  completing  the  Potomac  Dam,  which  is  estimated  at  $200,000,  and 
to  either  method  should  also  be  added  the  cost  of  enlarging  the  area  of  the  distribut- 
ing reservoir,  or  building  another  reservoir  or  series  of  reservoirs,  so  as  to  increase  the 
water  area  to  200  acres,  which  is  estimated  at  (443,400. 

1  inclose  with  this  a  map  of  the  Washington  Aqueduct,  a  map  of  the  distribvting 
reservoir,  a  map  of  the  receiving  reservoir,  and  a  map  of  the  city  of  Washington, 
showing  the  United  States  mains  in  red  lines. 

All  of  which  is  respectfully  subipitted. 

Thomas  Lincoln  Cabst, 
Lieutenant-Colonel  of  Engitteen, 

In  charge  of  Waehimgian  AqUi9dmct, 

Hon.  IsHAM  0.  Harris, 

Chairman  Committee  on  District  of  Columbia. 
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beport  of  major  c.  b.  c0m8t0ck,  corps  of  enqinffr8,  bvt.  brio, 
qek,  u.  8,  a.,  officer  in  charge  of  the  work,  for  the  fiscal 
year  ending  june  30,  1880. 

United  States  Lake  Subyet  Offiob, 

Detroit^  Mich.^  Juiy  Ij  1880. 

Genebal  :  I  have  the  honor  to  sabmit  the  following  rei>ort  on  the 
survey  of  the  Northern  and  Northwestern  Ls^es  for  the  year  ending 
June  30, 1880 :  ^ 

FIELD  WOBK. 

Soon  after  July  1^  1879,  the  triangulation  east  fix)m  Chicago  needed 
to  connect  Lake  Michigan  with  Lake  Erie  was  completed,  and  the  pri- 
mary triangulation  parties  of  Assistant  Engineers  G.  Y.  Wisner,  B.  S. 
Woodward,  and  J.  H.  Darling  were  transferred  to  the  triangolation 
south  from  Chicago,  needed  to  prolong  the  arc  of  meridian  throogh 
Saint  Ignace  to  a  valuable  length  for  g^>detic  purposes,  and  to  connect 
with  the  Coast  Survey  chain  of  primary  triangcdation  running  east  from 
Saint  Louis. 

In  August  another  primary  triangulation  party,  under  Assistftnt  En- 
gineer A.  B.  Flint,  was  added  to  the  others,  and  the  chain  of  triangles 
was  completed  on  December  5, 1879,  the  southern  end  being  at  Parl^ro- 
burg,  lU. 

Assistant  Engineer  Flint  determined  azimuth  at  primary  station 
Parkersburg. 

In  July,  1879,  Capt.  D.  W.  Lockwood,  Corps  of  Engineers,  at  the  Lake 
Survey  office  in  Detroit,  in  connection  with  first  Lieut.  P.  M.f^ce,  Corps 
of  Engineers,  at  Olney,  IlL,  determined  the  difference  of  longitude  of 
these  points  by  four  nights  of  time  work  and  ezchuige  of  dock  signals. 
They  also  determined  their  relative  personal  equation  by  two  nights'  work 
before  and  two  nights'  work  after  the  longitude  work. 

Lieutenant  Price  also  determined  the  latitude  of  the  primary  statioii 
Parkersburg  by  four  nights'  observations  with  zenitii  telescope. 

In  May,  1880,  Assistant  Engineer  G.  Y.  Wisner  observed  for  latitude 
at  primary  stations  West  Base  and  Fairmount,  BL,  obtaining  good  de- 
terminations on  four  nights  at  each  place. 

At  some  of  the  primary  triangulation  stations  occupied  in  previous 
years  the  wooden  structures  have  blown  down,  and  in  one  case  at  least 
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it  is  known  that  the  surface  marks  for  the  triangulation  station  have  been 
removed.  To  enable  the  underground  marks  to  be  found,  even  after 
the  surface  marks  have  been  removed,  it  has  been  deemed  best  to  have 
topographical  sketches  made,  in  some  detail,  of  thB  immediate  vicinity 
of  most  of  these  stations.  Assistant  Engineers  A.  N.  Darrow,  H.  C, 
Gould,  and  W.  M.  Ohilds  have  been  engaged  on  this  work,  and  have 
nearly  completed  it. 

The  observations  of  the  water  levels  of  the  lakes  have  been  continued 
at  Sacket's  Harbor  and  Charlotte,  N.  Y.,  at  Erie,  Pa.,  at  Cleveland,  Ohio, 
at  Detroit,  Port  Austin,  Sault  Ste.  Marie,  Marquette,  and  at  Escanaba, 
Mich.,  and  at  Milwaukee,  Wis. 

The  following  table  gives  a  risumS of  the  field  work  done  between  July 
1, 1879,  and  June  30,  1880  : 

Longitudes  dotemiined  telegrapbicaUy 1 

Latitudes  determined 3 

Primary  triangulation  stations  occupied 41 

Primary  base  lines  measured 1 

Primars'  azimuths  determined 1 

OFFICE  WORK. 

The  adjustment  of  the  primary  triangulation  of  the  Lake  Survey,  in- 
cluding last  summer's  field  work,  has  been  completed  by  Assistant  En- 
gineers O.  B.  Wheeler,  W.  Voigt,  C.  H.  Kummel,  G.  T.  Wisner,  T,  Eus- 
sell,  and  J.  H.  Darling. 

The  reduction  of  the  Chicago,  Sandusky,  and  Olney  bases  has  been 
nearly  completed  by  Assistant  Engineers  E.  S.  Wheeler,  T,  W.  Wright^ 
L.  L.  Wheeler,  W.  Upton,  and  J.  B.  Johnson,  and  only  waits  for  the 
adoption  of  final  values  for  the  constants  of  tube  2  of  the  Bepsold  base 
apparatus. 

The  reduction  of  vertical  angles  for  trigonometric  levels  in  Michigan 
and  Illinois  has  been  begun. 

The  reduction  of  the  longitude  work  at  Olney  and  latitude  work  at 
Parkersburg  has  been  completed,  and  that  of  azimuth  work  at  Park- 
ersburg  and  of  the  latitude  work  at  West  Base  and  Fairmount  has  been 
begun. 

Comparisons  for  determining  the  constants  of  theBepsold  base  appa> 
ratus  tubes  have  been  continued  and  the  work  has  been  partii^y  re- 
duced. Comparisons  of  standard  meter  (B.  1876)  witJi  Clarke  yard  A 
have  been  continued. 

The  Lake  Survey  thermometer,  Casella  21472,  has,  through  the  kind- 
ness of  Prof.  H.  A.  liowland,  of  the  Johns  Hopkins  University,  been 
compared  with  the  thermometers  Baudin  6163  and  6165  of  the  Johns 
Hopkins  University.  As  these  last  have  been  very  carefully  compared 
with  an  air  thermometer  by  Professor  Rowland,  we  are  now  enabled  to 
correct  Casella  21472  so  as  to  reduce  its  readings  to  those  of  a  peifeet 
gas  thermometer. 

Further  comparisons  of  21472  with  the  other  principal  thermometerB 
of  the  Lake  Survey  have  been  made  by  Assistant  Engineer  T.  Basselly 
and  the  corrections  needed  to  reduce  their  readings  to  those  of  a  perfect 
gas  thermometer  are  given  in  Appendix  No.  6. 

Prof.  W.  Foerster,  director  of  the  Normal  Eichnngs  Amt,  Berlin,  has 
kindly  furnished  me  with  the  results  of  his  comparisons  of  our  standud 
meter  (R.  1876).    They  are  given  in  Appendix  No.  1. 

Instructions  for  precise  leveling  have  been  prepared  under  my  diieo- 
tion  by  Assistant  Engineer  L.  L.  Wheeler;  they  are  given  in  Appendix 
No.  6. 
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The  reduction  of  water-level  .observations  has  been  continaed. 

A  list  of  the  manuscript  original  detail  sheets  of  the  Li^e  Survey  has 
been  prepared  and  is  given  in  Appendix  Ko.  9. 

The  preparation  of  the  final  report  of  the  Lake  Survey  has  been  con- 
tinued, and  it  may  be  estimated  as  half  completed. 

The  following-named  charts  have  been  completed ;  the  first  two  have 
been  photolithographed  and  the  last  two  are  now  in  the  hands  of  the 
photolithograher : 

New  chart  of  Lake  Erie,  scale  1 :  400000,  reduced  by  Mr.  J.  U.  Mueller. 

Coast  Chart  No.  6,  Lake  Erie  from  Vermilion  to  Port  Clinton,  Ohio,  and  from  Point 
Pele^,  Ontario,  to  Detroit  River,  scale  1 :  80000,  reduced  by  Mr.  Edward  Molitor. 

Coast  Chart  No.  5,  Lake  Erie  from  vicinity  of  Fairport  to  yermilliony  Ohio,  scale 
1 :  80000,  reduced  by  Mr.  A.  de  Witzleben. 

Coast  Chart  No.  1,  Lake  Erie  from  Buffalo  to  Dunkirk,  N.  T.,  scale  1 :  80000,  re- 
duced by  Mr.  Max  Franke. 

Coast  Chart  No.  7,  Lake  Erie,  is  now  in  the  hands  of  the  draughtsman. 

APPENDIXES. 

The  results  of  Prof.  W.  Foerster's  comparisons  of  our  standard  meter 
(R.  187G)  are  given  in  Appendix  No.  1. 

The  letters  of  Prof.  H.  A.  Eowland  and  W.  W.  Jacques  in  reference 
to  the  comparisons  of  thermometer  Gasella  21472  with  Bandin  tiier- 
mometers  0163  and  6165  are  given  in  Appendix  No.  2. 

The  results  of  longitude  and  latitude  work  by  Captain  Lockwood  and 
Lieutenant  Price,  at  Olney  and  Parkersburg,  lU..  are  given  in  Appendix 
No.  3. 

The  reports  of  chiefs  of  parties  are  given  in  Appendix  No.  4, 

The  corrections  to  reduce  the  readings  of  the  principal  thermometers 
of  the  Lake  Survey  to  those  of  a  perfect  gas  thermometer  are  given  in 
Appendix  No.  6. 

Instructions  for  precise  leveling  are  given  in  Appendix  No.  6. 

Tlie  results  of  water-level  observations  are  given  in  Appendix  No.  7. 

A  list  of  the  published  charts  of  the  Lake  Survey  and  the  number 
issued  in  different  years  is  given  in  Appendix  No.  8. 

A  list  of  the  original  manuscript  detail  maps  of  the  Lake  Survey  is 
given  in  Appendix  No.  9. 

Sketclies  of  the  general  progress  of  the  Lake  Survey  and  of  the  tri- 
angulation  south  from  Chicago  are  forwarded  herewith. 

The  following  officers  of  Engineers  have  been  on  duty  on  the  survey: 

Capt.  D.  W.  Lockwood,  until  February  14, 1880,  when  he  was  rdieved ; 
First  Lieut.  P.  M.  Price,  during  the  year. 

FINANCIAL. 

Amonnt  availahie  for  survey  of  Northern  and  Northwestern  Lakes  on  Jnly 

1,1879 185,000  00 

Amount  expended  in  fiscal  year  ending  Jnne  30,  1880 ,..    82,360  12 

Amonnt  available  for  Lake  Survey  on  Jnly  1,  1880.. 40,000  00 

Amount  required  for  survey  of  Northern  and  Northwestern  Lakes  for  fiscal 

year  ending  June  30, 1882 18,000  00 

EBiimate  of  funds  for  continuance  of  Survwa  of  Northern  and  Northvmtem  Lakea  far  the 

fiscal  year  ending  June  30,  1882. 

For  water-level  observations  and  rednotions,  comparisons  of  standards  of 
base  apparatus  and  reductions^  printing  and  issuing  charts  for  use  of  nayi- 
gators,  completion  of  publication  of  final  report,  ofSce  rent,  clerk  hire,  fuel, 
and  miscellaneous • .....•..•.  $18,000 
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Details  as  follows : 

Water-leyel  observations  and  reductions -.  .......  |2,500 

Comparisons  of  standard  of  base  apparatus  and  redaction 2,500 

Printing  and  issuing  charts  for  use  of  navigators ...  3,000 

Completion  of  publication  of  final  report 5,000 

Office  rent,  clerk  hire,  fuel,  and  ^scellaneous ..  5,000 

Total 18,000 

Very  respectfully,  your  obedient  servant, 

0.  B.  COMSTOCK, 

Major  of  Engineers^ 
Bvt  Brig.  Oen.j  U.  S.  A. 
The  Chief  of  Engineees,  U.  S.  A 


APPENDIX  No.  1. 

RESULTS    OP  COMPARISOKS  OP    LAKE    SURVEY   STANDARD    METER    (R,  1876),   BY  PRO- 

PESSOR  W.  POERSTER,   BERLIX. 

Berlin,  den  16  Aprilf  1879. 

In  Beantwortung  des  gefalligen  Schreibens  vom  17.  v.  M.  erlanbe  ich  niir.  Ihnen  zu- 
nacLst  ein  Verzeicnniss  der  blossen  Eintheilungsfehler  Ihres  st-iihlernen  Met«r8tab«6 
von  Repsold  iind  des  zn^ehorigeii  Decimeters  zn  Ubersenden^  indem  ich  bezttglich  der 
nocb  restirendcn,  von  Ibnen  dringend  gewiiuschten  anderweitigen  Festaetzongon 
folgendes  ergebenst  bemerke : 

Der  hauptsachliche  Grand  der  Verzogernng  besteht  darin,  das  wir  dorch  dringliche 
laufonde  Aufgabon  bisher  noch  immer  verhindert  worden  sind,  absolute  Ausdehnungt- 
bestimmungen  zu  macheu.  Indessen  sind  wir  wenigstens  im  letzten  Winter  dazu  ge- 
langt^  gute  relative  Ausdehnungsbestimmungen  eines  Stahlmeters  und  eines  Measing- 
meters  gegen  eineu  Platiustab  zu  machen,  dessen  absolute  Ausdebnung  ziemlich  nahe 
bekaunt  ist.  Die  Er^ebnisse  dieser  Bestimmungen  werden  in  zwei  bis  drei  Wochen  so 
weit  abgoschlossen  sem  konueu,  dass  ich  hoffe  in  4  bis  5  Wochen  Ihnen  die  LSngen  Ihrer 
Massstabo  gegen  den  erwilhuteu  Platinstab  und  die  zugehorigen  Ausdehnungswerthe 
zu  Ubersenden.  Einige  ungefahre  Bestimmungen  wi^rden  vielleicht  schon  friiher Dmen 
zugehen  konnen. 

Wir  werden  zur  Beschleunigung  der  Sache  von  Ihrer  Ermachtignng  einer  Kostenli- 
quidation  die  wir  bisher  in  allegemein  wissonschaftlichen  Interease  zu  onterlaaaen 
beabsichtigt  hatten,  nunmehr  vollen  Gebrauch  machen. 

Kaiserliche  Normal  Eichungs-Kommiasion. 

FOXBSTBR. 

To  the  Oppice  op  United  States  Lake  Survey, 

Detroit,  Miok, 


A^ENDEX  0  0. 
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II.— Die  Decimeterskala. 

[a,  die  ZelmtelmSlUmetentricbe;  b,  die  MiUimetentriobe.) 
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VerbiirgbteO.Sbisl'*. 

Die  Gesammtlange  ist  nicbt  bestimmt  worden.  In  vorstebenden  YfnHnhninnfm  bedeatet  das  (poei* 
live,  negative),  Zeicben,  dass  das  Interval]  swisoben  dem  ll'alletoicb  nnd  den  betreffenden  Theils&icb 
am  ale  danebenstebende  Anzabl  von  Tansendtbeilen  dee  Millimeter  (greaser,  kl<^er),  ist  als  das  In  der 
BeEiffenmg  aoagedriickte  nominelle  Yerhfiltniss  dieses  Intervalles  sn  der  Gessmmtlinge,  d.  h.  sn  dem- 
Jenigen  Abatanae,  welcber  anf  dem  Meterstabe  zwiscben  dem  I^nll-  nnd  LOOO  liiUimeterstrieh,  anf 
der  Seigegebenen  Decimeterskala  zwisoben  dexo  Null-  and  100  Millimeterstricii  enthslten  ist. 
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Ftir  den  Centimetentrioh  7  findet  man  in  dem  TeneioluiiM  die  Zahknangabe  + 1.  S 
d.  h.  das  Inteirall  zwisohen  dem  NnU-  nnd  dem  7  Centimetenirieb  beMgt  1. 9  TaiMMid 
Theile  des  Bdllimeter  mehr  als  tMtt  ^^  Abstandee  dea  Knlktriohea  dea  llaaaietabea 

von  dem  1000  Millimeterstrioh. 

Der  wahre  metrische  Wertii  Jedes  Intervallea  kann  eratffeftinden  weiden,  wenn  die 
oben  definirte  Gesammtlfin^  nnd  der  Ansdebnnnga-CoeilCient  dea  Stabea,  bezw.  d^ 
Decimeterskala  bekannt  aein  wird. 
Berlin,  den  16.  April  1879. 

Kaiaerlicbe  Normal  Eicbnnga-Kommisaion. 

Im  Anftrage. 

BAXTlfANNl. 

[Translation.] 

BSBUN,  April  16, 1879. 

In  reply  to  yonr  kind  letter  of  Marcb  17,  permit  me  to  send  yon  a  list  of  the  eiiora 
of  gradnation  of  the  steel  meter  made  for  yon  by  Bepsold,  and  also  of  the  aooompany- 
ingdecimeter  scale. 

With  reference  to  the  further  determinatioiiB,  ni^ently  desired  by  yon,  I  wish  to 
say  that  the  chief  cause  of  delay  in  making  absolute  expansion  detenninationa  waa 
pressing  current  business.  Last  winter,  howerer,  we  suoceeded  in  making  good  rela- 
tive expansion  determinations  of  a  steel  meter  and  of  a  brass  meter  with  a  platinum 
bar  whose  absolute  expansion  is  known  pretty  nearly.  The  results  of  these  deter- 
minations will  be  so  flB^  completed  in  two  or  three  weeks,  that  I  hope  to  be  able  in 
four  or  five  weeks  to  send  to  vou  the  lensrths  of  your  measures  with  reference  to  the 
platinum  bar  above  mentioned,  and  also  uieir  respective  expansion  values. 

Some  approximate  determinations  will  perhaps  be  sent  sooner. 

We  will,  in  order  to  hasten  your  business,  mi|ke  Itill  use  ot  the  authority  given  fbr 
payment  of  expenses  which  we  have  hitherto  been  in  the  habit  of  neglecting  in  gen- 
eral scientific  interests. 

Kaiserliche  Normal  Eichnngs-Eommisaion. 

FOXBBIXB.. 

To  the  Office  of  U.  S.  Lake  Susvxt, 

DetrtfU,  Mkh. 
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1ST  OP  ERBOBS 

■  meanrt  nuufe  of  ttetl,  gr«d<uiled  on  platinai 
»lrn-.'ied  decitMter  aeaU,  both  made  bg  Bntal 
n  hy  Offioeo/  UniM State* Lake Strveif,  Detroi 


oj  wk  one  of  the  araduation*  of  a  linenel 
wid  fi-eefiom  fiexure.  aUo  a  timdarly  « 
t  So»e,  BaaSnirg.mhmitted  fomamiiiaU 
ifi<A. 
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IL— The  Decimbtbb  Scale. 

'^A,  the  tenth  mm.  graduations ;   &,  the  muL  gradnAtions.] 
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The  total  length  has  not  yet  been  determined. 

lu  the  preceding  tables  the  +  &xid  —  signs  show  that  the  value  of  the  space  between 
the  zero  and  the  graduation  t-o  he  considered  is  greater  or  less  than  the  nominid  pro- 
l>ortionaI  vaino  of  this  space  to  the  whole  length  indicated  by  the  number  of  the 
graduation,  by  the  amount  which  stands  opposite  to  the  number  of  the  graduation  toA 
is  expreHHed  in  thousandths  of  a  mm. 

EXAMPLE. 

Opposite  the  cm.  mark  7  will  be  found  in  the  table  the  figures  +  l^^y  that  is,  tiie 
interval  between  the  0  and  the  7  cm.  mark  amounts  to  1.2  thousandths  parte  of  a  mm. 
more  than  .07  of  the  distance  of  the  0  mark  from  the  1000  mm.  mark. 

The  true  metric  value  of  each  space  can  only  be  found  when  the  total  lengths  and 
expansion  coefficients  of  the  meter  and  decimeter  scales  are  known. 
Berlin,  April  16,  1879. 

Kaiserliche  Normal  Eichungs-KonmiiMion. 

By  order. 

BAUKAinr  L 
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BERLIN;  den  20.  Juni,  1679. 

In  Beantwortung  des  gefUlligen  Schreibens  vom  12.  ▼.  Mts.  and  im  Ansdhlum  an  dit 
diesseitige  Schreiben  vom  16.  April  d.  J.,  theilt  die  Kommiasion  Ilmen  hierdnieh 
ergebenst  mit  dass  sioh  fUr  das  ihnen  gehorige  stUhleme  Normalmeter  Ton  Repsold 
(R.  1876)  anf  Grand  der  gesetzlichen  Beziehangen,  welche  zwisohen  anaerm  Ptatin- 
meter  and  dem  metriBchen  Urmaass  angenommen  sindi  nanmehr  folgende  Gleichnng 
ergeben  hat  in  welcber  t  in  Centlgraden  aasgedriickt  ist : 

1  R.  1876  =  1  meter  +  248^.89  -t  0  .25  -f  (l(y*.3J  ±  0^.034)  (t^  — 150) 

Aasserdem  liegt  eine  vorlaufiee  Berechnang  der  Yergleichangen  eines  dem  Ihiigen 
Yollstandig  entsprechenden  stahiemen  Normabneters  von  Repsoldmit  einer  j^tbestimm- 
ten  Kopie  der  Besserscben  Toise  yor.  aas  welcber  sich  anter  der  Annahme,  daas 
das  metriscbe  Urmaass  die  bekannte  Beziehong  za  der  durcb  die  Booaorache  Toise 
Tertretenen  altfranzdsiscben  Einbeit  bat,  fUr  Ibr  Normalmeter  folgende  Gleichang  in 
altfranzosiscbem  Metermaass  ergeben  wiirde : 

2R.  1876  =  1  meter-f  245^.6 +  10^31  («c^— 15°) 

Beide  Gleicbungen  diirften  uocb  am  mebrereTansendTbeile  des  Millimeter  anaicber 
sein,  da  in  Gleicbanjg^  1  die  sebr  ansicbere  Yergleicbang  anaera  Urmaaaaea  mit  dem 
M^tre  des  Arcbives,  in  der  Gleicbung  2  dagegen  die  Imslcberbeit  der  Beziehungen 
zwiacben  der  Bessel'scben  Toise  and  der  Toise  da  P^roa,  sowie  zwiachen  letcterer  and 
dem  M^tre  des  Arcbives  entbalten  ist.  Indessen  dilrfte  docb  wobl  aof  O.OI  mm.  aicher 
anznnebmen  seiu : 

R.  1876  =  1  meter  +  247"  -f  10^.31  (19  — 15^.0. ) 

Die  absolute  Lange  Ibros  Decimeteratdbes  ist  leider  nicbt  ansreichend  dieaaeitt 
bestinimt  worden,  wenigstens  nicbt  entfemt  mit  deijenigen  Scbftrfe,  mit  welcber  di« 
^niheilungafehler  diescr  HUlfsskale  crmittelt  worden  sind.  Wir  bedaaem  diea  and 
mUssen  Ibnen  daber  anbeimgeben,  die  absolute  Liinge  dieser  Skale  durcb  Yenlei- 
cbung  mit  einem  der  Decimeter  Intervallo  Ibres  Normalmetera  ermitteln  ea  woUen, 
welcbe  durcb  die  obige  Angabe  der  absoluten  Lange  des  ganzen  Stabea  in  Verbindang 
mit  den  in  dem  Scbreiben  vom  16.  April  Ibnen  mitffetbeilten  Beatimmongen  der 
inneren  Eintbeilangsfebler  mit  entsprecbender  Zuverlassiffkeit  angegeben  werden 
kdnnen.  Wir  bebalten  uns  vor,  Ibnen  demnacbst  weitere  Mittbeilnngen  betreffend 
Ibren  Pendelmaassstab  za  senden  and  die  Liquidationsangelegenbeit  danaebentaprecb- 
end  zu  regeln. 

Za  dem  unter  dem  16.  April  d.  J.  gesandten  Feblerverzeicbnias  aind  folgende  Ver- 
besseningeu  nacbzutragen : 


T?  ift7«  5  Tbeilungsfebler  bei  100°»°»— 1**  statt  + 1** 
a.  10/0  ^  Tbeilungsfebler  bei  10<:™— 0.5  statt— 0.6 

Ausserdcm  wird  l>emorkt  daas  in  dem  Tbeilungsfebler-Verzeicbnisse  der  Decimeter- 
skalc  die  Febler  der  Millimeter  auf  ^^.5  abgerundet  sind,  wSbrend  diejenigen  der 
Zebntelmillimeter  in  0^.1  angegobon  werden  konnten,  and  dasa  hieraof  die  acheinbare 
Yerscbicdenbeit  der  fiir  den  1  mm-Strieb  in  den  beiden  Reiben  angegebenen  Febler 
zariickzufUbren  ist. 

Kaiserlicbe  Normal  Eicbanga*Kommiaaion. 

FOERSTZR. 

To  tbe  Office  of  U.  S.  Lake  Survey, 

Detroit  J  Mich. 

[Tranfilation.] 

Berlin,  June  20, 1879. 

In  answer  to  your  kind  letter  of  tbe  12tb  of  last  montb,  and  in  connection  with  our 
letter  of  April  IG  of  tbis  year,  tbe  Commission  bas  tbe  bonor  to  inform  yon  that  roar 
steel  standard  meter  (R.  187G),  on  tbe  basis  of  tbe  legal  relations  which  have  been 
taken  between  our  platinum  meter  and  tbe  metrical  standard,  baa  the  following  equa- 
tion, in  wbicb  t  exi)re88ed  in  centigrade: 

1)  R.  1876  =  1"  +  248^.89  ±  0^.25  +  (10^.31  ±  0^.034)  (<©— 15©) 
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A  preliminary  computation  of  the  compariBons  of  a  steel  standard  meter  by  Repsold 
perfectly  corresponding  with  yours,  with  a  well-determined  copy  of  Bessel's  toise, 
from  which,  under  the  assumption  that  the  metrical  standard  has  the  known  relation 
to  the  old  French  unit  represented  by  the  Bessel  toise,  would  give  for  your  standard 
meter  the  following  equation  in  old  French  meter-measure: 

2)  R.  1876  =  1°»  -f  245^.6  -f  10^.31  (19  — 150) 

Both  equations  are  to  be  regarded  as  uncertain  by  sftveral  thousandths  of  a  milli* 
meter,  since  in  equation  1  is  contained  the  very  uncertain  comparison  of  our  original 
measure  with  the  meter  of  the  Archives,  and  in  equation  2  the  uncertainty  of  the  rela- 
tions between  the  Bessel  toise  and  the  toise  of  Peru,  as  also  between  the  last  and 
the  meter  of  the  Archives. 

We  may,  however,  certainly  assume  within  0°»™.010 

R.  1876  =  1"  -f  247**  -f  l(y*.31  (P  — 15°) 

The  absolute  length  of  your  decimeter-bar  has  unfortunatelv  not  been  determined 
sufficiently  here,  at  least  not  nearly  with  the  same  precision  with  which  the  gradua- 
tion errors  of  this  auxiliary  scale  have  been  determined.  We  regret  this,  and  most 
therefore  leave  it  to  you  to  determine  the  absolute  length  of  this  scale  by  comparison 
with  one  of  the  decimeter  spaces  of  your  standard  meter,  which,  by  the  absolute  length 
given  above  of  the  whole  bar,  in  connection  with  the  determination  of  the  inner  grad- 
uation errors,  transmitted  to  you  in  our  letter  of  April  16,  can  be  given  with  corre- 
sponding precision. 

We  reserve  sending  to  you  further  communications  regarding  yoor  pendnlumi  and 
also  the  expense  account. 

To  the  list  of  errors  sent  April  16  of  this  year  the  following  corrections  are  to  be 
carried  in : 

T?    ift7fi  5  Graduation  error  100°»™  —  1**  instead  of  -f  1** 
R,   lo/D  ^  Graduation  error  0 «°» —  0.5  instead  of  —  0.6 

Besides,  we  may  remark  that  in  the  list  of  naduation  errors  of  the  decimeter  scale 
the  errors  of  the  millimeter  are  rounded  to  O'^.o,  while  those  of  the  tenth  millimeter 
can  bo  taken  to  O'^.l,  and  that  therefore  the  apparent  difference  of  the  errors  given  in 
the  two  series  for  the  1°^™  mark  is  to  be  attributed  to  this. 

•  Kaiserliche  Normal  Elchungs-Kommission. 

FOERSTEB. 


APPENDIX  No.  2. 

COMPARISON  OF  LAKE  SURVEY  THERMOMETER  (CASELLA  21472),  BT  PBOFESSOB  H.  A. 
ROWLAND  AND  MR.  W.  W.  JACQUES,  OF  JOHNS  HOPKINS  UNXVEBSITY,  BALTIMOBE. 

Baltimobe,  March  S,  1880. 

Dear  Sir  :  I  shall  have  to  apologize  for  keeping  your  thermometer  so  long,  but  we 
have  been  unable  to  get  good  resiuts  in  the  norSontal  position,  and  we  have  about 
come  to  the  conclusion  that  the  thermometer  is  of  no  value  in  that  position,  as  it  seems 
to  require  the  weight  of  the  mercury  to  bring  the  column  back  to  its  jezaot  position. 
Besides,  the  thermometer  is  only  graduated  to  ^^  F.,  and  the  tube' is  too  large,  so  tiiat 
very  accurate  reading  is  out  of  the  question. 

Our  standards  generally  agree  to  ^  degree,  and  we  can  read  them  with  accuracy  to 
that  amount  or  less.    I  send  one  of  my  papers,  with  a  description  of  our  standuds. 

The  best  comparisons  in  the  horizontal  gave  as  follows : 


Temperature  by  6163  in  vertical  position. 

Casella  in  horizontal  poeition. 

DiHeience. 

32^.00  F. 

320.10  F. 

.10 

440.94  F. 

450.22  F. 

.28 

6P.79  F. 

620.47  F. 

.68 

But  these  can  hardly  be  relied  upon  to  less  than  ^o.  The  bulb  at  the  top  of  the 
Casolla  is  so  small  that  it  is  impossible  to  free  the  mercury  in  the  bulb  £rom  air  bub- 
bles, and  I  always  condemn  the  Casella  thermometers  on  that  account.  A  better  maker 
is  Baiuliii,  276  Rue  St.  Jacques,  Paris,  and  I  would  advise  you  to  get  some  thermometers 
there  and  send  them  here  to  be  compared.  But  I  am  not  certain  whether  there  are 
any  thermometi^rs  which  are  of  use  in  the  horizontal  position. 
Yours,  truly, 

H.  A.  RowLAin>. 
General  C.  B.  Comstock. 

P.  S. — 1  will  send  your  thermometer  immediately,  unless  you  telegraph  that  yon 
wish  us  to  try  further.  •   ; 
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COPY  OF  ORIGINAL  READINGS. 

Vertical  position. 


November  4. 

November  6. 

November  7. 

November  10  and  11. 

C163. 

21472. 

6165. 

6163. 

21472. 

6165. 

6163. 

21472. 

616a 

6168. 

21472. 

616a 

(*) 

(*) 

(*) 

58.8 

32.07 

35.7 

5a  8  — 

32.06 

8a6 

5a  6+ 

82.04 

3a  6- 

124.2 

45.33 

117.8 

58.8 

32.07 

35.7 

58.7  + 

32.06 

35.6- 

5a6 

32.03  1    3a5 

124.2- 

45.34 

117.8 

58.8- 

32.06 

35.7 

58.8  — 

32.06 

3a  6- 

5a  6- 

82.04  1   sas 

124  2 

45.33 

U7.8 

58.8 

32.07 

36.7 

5a7 

32.06 

3a  6- 

5a6 

32.04 

sas- 

124.2 

45.33 

U7.8 

58.8 

32.07 

35.7 

5a7  + 

32.06 

3a  6 

5a  7- 

82.05 

sas 

124.2 

45.33 

U7.8 

5a7 

32.06 

35.6- 

5a6 

82.04 

sas 

58.6  + 

32.06 

sae— 

5a6 

32.04 

3a5 

208.1 

62.22 

227.3+ 

125.0 

45.40 

110. 6- 

5a7  - 

32.05+ 

3a  5+ 

6a6 

82.05 

3a5 

2oao 

62.23 

227.3 

125.0- 

45.40 

110.0 

58.7 

32.06 

3a6 

5a6 

82.04 

3a5 

20&8 

62.27 

228.0 

125.8 

45.63 

120.0 

208.8 

62.28 

228.0+ 

125.8+ 

45.63 

120.0 

123.0- 

45.05 

iiai 

12L8 

44.78 

114.7 

20a4 

62.25 

227.7 

125.4 

45.56 

110.5 

123.0- 

4a  06 

iiao+ 

12L8 

44.78 

114.8 

123.0— 

4a  06 

iiai 

121.8 

44.78 

114.8 

273.8 

75.27 

314. 0- 

2oai 

62.24 

227.4 

123.0- 

45.06 

iiai 

121.8 

44.70 

114.8 

278.8 

75.27 

314.0 

208.1 

62.24 

227.4 

12a  2 

4a  76 

12a  5 

12a6 

4a  22 

117.1 

274.2— 

75.31 

314.4 

208.7 

62.33 

22a  0 

12a  2 

4a  76 

12a  5 

12a6 

4a  22 

117.1 

274.2 

75.32 

314.5 

208.7 

62.33 

22ao 

12a  4 

4a  86 

12a  0 

128.6 

4a  22 

117.1 

274.0 

75.20+ 

314. 2+ 

208.4 

62.20 

227.7 

126.5 

4a  88 

120.0 

12a  5+ 

4a  22 

117.1 

124.7 

45.43 

iia4 

122.7 

4a  00 

iiao 

340.5 

00.35 

4ia5 

271.7- 

74.88 

311. 0- 

340.5 

00.35 

4ia5 

27L7 

74.88 

311.0 

20a7— 

62.35 

22a  0- 

20a9 

eL76 

224.7 

34a  5+ 

00.20 

417.0 

271.7+ 

74.88 

31L0 

20a7 

62.35 

22ao 

2oao 

6L78 

224.8 

348.5+ 

00.20+ 

417.0 

27L8 

74.88 

31L1 

20a7 

62.86 

22ao 

2oao 

6L79 

224.8 

340.0 

00.27 

417.7 

271.7+ 

74.88 

311.0 

20a7 

62,86 

22ao 

20a  1- 

6L79 

224.8 

2oao 

62.40 

22a  4- 

2oao 

6L97 

22a8 

340.8 

00.42 

410.0 

200.0- 

62.40+ 

22a4 

2oao 

«Loe 

22a8 

340.8 

00.43 

410.0 

208.0+ 

62.40+ 

22a  4 

2oao 

«Loe 

22a8 

340.7 

00.41 

4iae 

200.0 

62.40+ 

22a4 

20a9 

6L0e 

ssas 

340.7 

00.41 

4iao 

2oa8+ 

62.37+ 

22a2 

20a4 

61.88 

22ao 

340.7+ 

00.42 

4iao+ 

. 

275.1- 

7a  58 

3iao+ 

27L2+ 

74.80 

8ia7 

27a  1 

7a  58 

3iao+ 

27L8— 

74.80 

8ia7 

275.1 

7a  58 

8iao- 

27L8 

74.81 

3ia7 

27a  1+ 

7a  58 

8iao- 

27L8 

74.81 

8ia7 

27a  0 

7a  75 

317.0 

87L2+ 

74.80 

8ia6+ 

27a  0 

7a  76 

317.0 

27L8— 

74.80 

8ia6+ 

27a  0 

7a  76 

317.0 

27L8 

74.81 

3ia6+ 

27a  0+ 

7a  77 

317.0+ 

27L3 

74.81 

8ia7- 

27a  6 

7a  67 

3ia5 

27L8 

74.80 

8ia7 

340.3+ 

00.32 

4ia2 

84ao 

oaos 

4ia8 

340.3 

00.31 

4ia2 

84ai 

9a05 

4ia8 

340.3 

00.32 

4ia2 

84ai 

90.06 

4ia8 

1 

340.3- 

00.31 

4ia2 

84ai 

9a  06 

4ia8 

1 

34a  0 

00.21 

417.6 

847.6+ 

8a  98 

4iao 

34a  0 

00.21 

417.6 

847.6 

8a  99 

4iao- 

34a  0- 

00.20 

417.6 

847.6 

8a  99 

4iao 

348.8+ 

00.20 

417.6 

847.6- 

8a  96 

4iao- 

1 

340.1 

00.27 

417.8+ 

847.8 

9a  02 

4ia4 

*  Reading  in  ice  r^ected. 

The  tbermometers  were  placed  in  the  comparator  in  the  order  indicated  by  the 
columns.  Readings  were  taken  from  left  to  right  and  then  right  to  left.  Between 
each  two  set^  of  readings  the  water  in  the  comparator  was  slightly  stirzed. 
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VerUoal  patUlon, 


November  4 * 


KoTemberS •< 


November?^. 


1 


Norember  10, 11..^ 


Readings. 


(QfiS. 


124.2 
20&4 
274.0 
349.0 

58.8 
12&4 
20&4 
27L7 
349.7 

58.7 
124.7 
20a8 
275l6 
349.1 

6&6 
122.7 
200.4 
27L8 
347.8 


6165. 


117.8 
227.7 
314.2 
417.7 
85.7 

lias 

227.7 
811.0 
418.9 

85.6 
11&4 
22a2 
816w5 
417.8 

85.6 
115i9 
225.0 
810.7 
41&4 


Temperatnres. 


61tt. 


7.425 

16.860 

24.101 

82.408 

.079 

7.560 

16w850 

28.849 

82.481 

.068 

7.481 
16.895 
24.277 
82.414 

0.57 

7.258 
16.628 
28.805 
82.269 


6165. 


7.402 

16w819 

24.082 

32.879 

.064 

7.551 

16w819 

23.822 

32.486 

.055 

7.455 

16.862 

24.271 

82.886 

.046 

7.286 
16w589 
23.797 
82.284 


Temperatmes 
oonected. 


6168. 


7.846 

16w771 

24.022 

82.824 

0 

7.481 

16.771 

28.770 

82.402 

0   . 

7.413 

1&827 

24.209 

82.846 

0 

7.201 
1&571 
28.748 
82.212 


6165. 


7.838 

16w755 

24.018 

82.815 

0 

7.487 

1&755 

23.758 

82.422 

0 

7.400 

16.807 

24.216 

82.881 

0 

7.190 
1&548 
28.751 
82.288 


7.848 

16w766 

24.021 

82.821 

0 

7.488 

16w766 

23.766 

82.409 

0 

7.409 

16w820 

24. 2U 

82.341 

0 

7.197 
1&662 
28.749 
32.281 


I 


9h 

o 


45.28 

62.18 

75.24 

90.18 

82.0 

45.47 

62.18 

74.79 

90.84 

82.0 

45.84 

62.28 

76.68 

90.21 

82.00 

44.96 

61.81 

74.75 

90.00 


45.88 
62.25 
76.29 
90.27 
82.07 
45.66 
68.29 
74.88 
90.48 
88.06 
45.48 
62.87 
75.67 
90.26 
82.04 
45.00 
61.88 
74.80 
90.02 


.11 
.07 
.06 
.09 
.07 
.00 
.U 
.00 


.00 
.00 
.09 
.06 
.M 
.06 
.07 
.06 
.01 


As  the  rise  in  temperatme  is  so  small,  a  day  was  considered  sufficient  for  the  letnzii 
of  the  zero  point,  though  onr  standard  seems  to  have  lowered  somewhat.  But  the 
error  is  small,  at  most. 

6163  is  best  standard.  We  therefore  give  these  observations  twice  the  weight  ot 
those  of  6165. 

The  mean  errors  are  then — 

Mean  error  of  21472,  as  compared  with  the  absolute  thermometer,  is : 

At  320  p.  ^0.06  F. 

46°  .08 

62°  .08+ 

76°  .07+ 

90O  .06 

The  above  are  the  errors  of  the  thermometer  when  in  a  vertical  position. 


Johns  Hopkins  Uniyebsitt, 

BalHmare,  Janwury  30, 1880. 

Dear  Sir  :  Inclosed  please  find  fonr  independent  comjMtrisons  of  yonr  Casella  21478 
with  our  standards,  in  a  vertical  po9iiion»  I  nave  made  several  attempts,  and  in  differ- 
ent ways,  to  obtain  a  correction  for  the  horizontiJ  position,  but  find  it  nselees,  flnna 
the  fact  that  yonr  thermometer,  although  always  at  ezactl^jr  the  same  temperature, 
will  never  read  twice  the  same  when  laid  in  a  horizontal  position.  .  The  dififerenoe  fti 
90^  may  be  as  much  as  half  a  degree. 

The  error  is  probably  due  to  an  air  bubble  in  the  bulb,  which  in  a  Casella  thermome- 
ter it  is  impossible  to  remove. 

The  thermometer  is  only  accurate  when  used  in  a  vertical  position,  but  it  is  then,  as 
you  may  see  from  the  inclosed  results,  very  accurate,  indeed,  when  compared  with  the 
air  tbennometer. 

TruHting  that  the  results  I  send  will  prove  satisfactory,  I  am. 
Yours,  very  truly, 

W.  W.  Jacques, 
Late  Fellow  in  PhysicSy  J.  H,  U, 

C.  B.  COMSTOCK, 

Bvt.  Brig,  General,  U,  S,  A, 


Baltih ORE,  March  27, 1880. 

Dear  Sir  :  I  am  sorry  you  have  discovered  anv  arithmetical  error  in  the  tables  I 
sent  you,  but  it  arose  from  my  having  sent  off  the  tables  before  anj  final  check  on 
them.  They  were  in  my  study  some  time,  waiting  for  the  comparison  in  the  horizontal 
position  and  I  forgot  that  they  had  not  been  vermed. 
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The  systematic  error  you  speak  of  comes  from  our  using  a  different  value  for  the 
**M"  in  the  formula  of  reduction  to  the  air  thermometer.  The  published  table  was 
computed  from  the  mean  value  of  M  as  obtained  by  direct  observation  and  by  com- 

farison  with  a  thermometer,  No.  6167,  see  p.  111.  But  on  making  more  observations 
rejected  the  result  from  No.  6167,  and  returned  to  the  value  M=.00015  as  I  had 
before  found  directly.  See  bottom  of  page  119.  In  Table  LIII  you  will  find  the  cor- 
rections by  comparing  the  first  two  columns.  The  correction  must  be  added,  and 
amounts  to  -riu^  C.  at  2(P* 

I  took  your  thermometer  in  hand  myself  at  last,  and  have  got  some  very  good  results 
in  the  horizontal  position.  I  send  two  comparisons,  the  firet  of  which  wa^  made  by 
Mr.  Koyl  and  myself  together,  and  the  second  by  Mr.  Koyl  alone. 

I  succeeded  alter  some  time  in  getting  the  air  bubble  safely  out  of  the  bulb,  which 
accounts  for  our  getting  better  results.  It  could  hardly  be  seen  by  the  naked  eye,  and 
could  not  have  influenced  the  comparison  in  the  verical  x>osition  much. 

The  comparison  was  made  in  a  copper  vessel  holding  about  one  gallon,  as  in  the 
drawing.  The  bulbs  were  close  together.  Thermome^rs  were  tied  to  the  stems  of 
each  to  indicate  the  temperature,  of  the  protruding  mercury  column.  This  varied 
considerably  on  account  of  the  lamp  used  to  heat  the  water,  but  the  calculated  cor- 
rection is  always  very  small,  as  our  thermometer  has  to  be  vertical  and  tbe  other  hori- 
zontal, it  is  difficult  without  a  special  apparatus  to  make  an  exact  comparison  with 
the  stems  wholly  immersed.  I  also  compared  the  vertical  with  the  horizontal  read- 
ings by  putting  the  thermometer  in  a  small  vessel  of  water,  which  was  covered  with 
a  cloth  to  prevent  cooling.  The  thermometer  was  then  quickly  turned  fiK>m  one  posi- 
tion to  the  other  and  readings  made.  It  was  also  turned  completely  over,  so  as  to 
get  twice  the  efiPect.  In  reducing  these  observations  it  is  prooably  best  to  assume 
tnat  the  effect  is  proportional  to  tne  distance  of  the  mercury  above  the  bulb,  as  the 
15^-point  came  about  at  the  bulb  we  can  write  approximately — 

We  can  then  compute  c  from  the  different  observations.  Prom  the  observationB 
which  I  sent,  I  have  computed  o  roughly  and  without  verification  to  be  as  follows: 


No.  of  series. 

Weight. 

C. 

1 

1 

.0017 

2 

2 

.0018 

3 

3 

.0014 

4 

1 

.0017 

5 

3 

.0013' 

6 

5 

.0016 

i 

3 
Me 

.0015 

an— .0015 

From  which  I  find  the  following — 

Temp. 

32^ 

00.026  F. 

45° 

00.045 

62^ 

00.071 

75° 

00.090 

90^ 

00.113 

which,  however,  should  be  recomputed. 

I  will  tell  Mr.  Jacques  and  Mr.  Koyl  to  send  their  bills,  and  hope  that  tbe  various 
observations  will  agree  when  worked  up,  though  the  thermometer  does  not  read  close 
enough  for  the  highest  accuracy. 
Yours  truly, 

H.  A.  BOWLANP, 

General  C.  B.  Comstock. 

*  See  Mechanical  Equivalent  of  Heat  by  Henry  A.  Rowland,  Prof,  of  Physics,  Johns 
Hopkins  University.     Cambridge,  1880. 


AFPKHDIX  00. 


2879      I 


«    « 


^o' 


O 


I 


o 

h 
O 

o 

*^ 
PS 

PL, 

o 


10 


e9 


p8 


I 


<8 


i 


s 


I  •§ 


1 

I 

8 
3 


I 
3 


3 


o'ooe^w^s 


lO      lO 


If  s  m  i  1 1  i 


3 


0*oI8Vi«»»s 


If 


H 


I 


f-4     $     m     lo     00     o     o 

g  g  S  g  g  g  g 


8    S    9    S    S    S    S 
irf    ^    tfi    tfi    id    ^    tfi 


.•aS$SS88S 

i^  3  g  ^  ^  §  ^  ^ 


8    8   9   S   S   S 
It   IJ   d   It   ^   IJ 


9'oOZ  9«  nwiS 


^888^88 


'09'oCI  •imnmaig 


8    8    S    S    8    8 
i|  y   ^   ^   ^   Si   ^ 


g 


^8388 
is$   SS  Sg  Sg 


^  S    8    S    8 


s 
i 


I 


u 


8    8    8    8 

i  i  i  i 


M 


^§   §   §    § 

*-i  a  a  u 


S 


M 


3 


8 


I 


2380     BEPOBT  OF  THE   CHIEF   OF   ENOINEEBB,    U.   8.    ABICT. 

Meant  of  preeeding. 


2.  Stem. 

reading. 

1,  Baa- 

S.  stem. 

•r,SS 

7.  AbMl. 
=.00015. 

P»hr. 

Aocc.. 

orlgiiuO. 

TJ.P. 

Conec- 
tion. 

c.    1  ti™. 

«■ 

kb«L*e. 
ofooLl. 

".. 

0 

-lioao 

+0. 019 

h. 
31136 

ttiais 

58,  M 

jia,40 

:'  :: 

2&0     -illl 

" 

o 

=  ,, 

h. 

S2.13fl 

C3.33S 

90.417 

B8,M 

mo! 

0.0 

1LHS 
IT,  US 
MuOOfl 
32.371 

Si.KO 
so.  SOS 

-."iM 

CASBLLA. 
(Eiperlmenta  to  determine  the  canectlon  for  horiioDUI  posltioiu.] 


i 

Upright. 

InTerted, 

Upright 

Inyerted. 

HoriionUL 

0 

7a  5S 

"'7i'558"" 
-.IBS 

Meuiof 
other  two. 

B0!063 
so!  BOO 

90!300 

90!  »o 

U)  reodlngi  wen  m*d* 

*'7J^.-«i- 

A  = 

-^:mF. 

Scfwnil  comjHiriMm,  March  18,  IBSO.     Etadings  and  reduction  (jf  iToyl. 


Cuella.    Stem.  Bnudln. 


Cuella.    Stem.  BandlD. 


OisellL     Stem.  Bcndln.  Sleo. 


f32.10  11 
,132,10  I 
^132,08    [ 

lS2,lO   J 


fl)2.S3 
,1b2,W 


to  7.  inclnelvp,  CnsFlla  in 


T,  Ciwelln  as  bL-Cuns  Bondin  in  « 
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1^ 

Kxp. 

1 

» 

rending. 

griginal. 

IHdiuE. 

1 

■ 

1 

1 

III 

!I 

1. 

3. 

3. 

^ 

Bl 

8. 

T. 

a. 

». 

10. 

u. 

u. 

=>• 

e 

o. 

mn 

o 

«M 

. 

o 

, 

". 

1 

32.  MS 

0 

33.  »S 

SK.U 

0 

0 

SB.g4 

0 

31CO0 

-  .0» 

0 

0 

32.182 

MKt 

g 

a 

B 

11 

».»« 

21 

+ 

0«3 

».a7T 

JSLOM 

M.0 

+ 

329 

35LSS8 

32.  eu 

- 

w» 

Allowing  6Kb,  In  table  »boT8,  equal 
wet|ht. 

E<J»otiDg»e..»«idU,tn 
cm;  had  begun  to 

which  tbamw- 

Bip. 

Ctaellib 

B-udi,. 

A 

arp. 

c«»» 

Bandln. 

A 

3.4 

5-7 

10-11 

32.  MS 
0  ft. 

62.177 
02.  W2 

•1.033 

3Z.DD0 
32.000 

as? 

1M97 
90.  OK 

—  .09fi 
-.168 

— !zog 

-.168 

1 

5-7 

32.  MS 

Oft. 

31183 

62.177 
02.403 

01.088 

81000 

81 OM 

61.988 

7s.s8a 

M.981 

-.9» 

-:iB9 

-.186 

-.10 

r:B 

-lis 

All  nwdlnfs  borliimtal  eiwpt  tliaH  tor  veitloil  ten  point  82O.099L 
EL— When  Ihe  (cmpetatan  fulls  wltli  the  theimomelar  In  the  hariaoatal  poaitloa  tht  mveeaxj 
La  Ihi  li'ft  1>ehliiil.  14  It  teen  on  cotnpirlng  8  uid  9,  uid  10  md  11.    Thl*  wi*  mach  greater  befon 
moTol  of  the  sir-babble.    For  the  backwud  motion  of  Ue  meiraarj,  Ua  weight  aeema  to  be  oeoai- 
huQce  I  Btver  one  a  tbennometer  la  tbe  boriHintal  poaitlan.— H.  A.  B. 
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CA8BLLA  21472. 

Experiment  to  determine  the  correction  for  lioriMontal  poeMen, 

[Beadixigs  by  Professor  Rowland.    Bedaotion  by  KoyL] 


iir. 

IV. 

V. 

VL 

• 

VIL 

Upright 

Beversed. 

Upright. 

HoriEon- 
taL 

Upright. 

Beveraed. 

Upright. 

BeverBod. 

Upxlfht 

HofiaoB- 
tdL 

100.75 

lOLOO 

100.00 

100.25 

99.90 

100.15 

97.05 

97.35 

98.75 

96.85 

.75 

100.95 

.10 

.20 

.85 

.15 

.05 

.80 

.75 

.85 

.70 

.85 

.05 

.20 

.85 

.10 

.00 

.80 

.70 

.» 

.65 

.85 

.05 

.20 

.85 

.05 

.00 

.80 

.70 

.» 

.60 

.80 

.00 

.20 

.85 

.05 

.00 

.25 

.70 

.85 

.50 

.70 

.00 

.15 

.80 

.00 

.00 

.25 

.66 

.75 

.45 

.65 

.00 

.15 

.75 

99.95 

.00 

.25 

.00 

.70 

.40 

.66 

.00 

.10 

.75 

.95 

96.95 

.20 

.00 

.71 

.35 

.60 

00.95 

.75 

.95 

.96 

.20 

.65 

.69 
.69 

.61 
.61 
.61 

.35 
.30 

.55 
.50 

.70 
.70 

.90 

.96 
.90 

.16 
.15 

.50 

.80 

100.03 

100.18 

.30 
.20 

.50 
.45 

.85 
.85 

.15 
.15 

.50 
.50 

A  =  — 

00.15  P. 

99.795 

100.025 

1 

.15 

.85 

.16 

.90 

61 

A  — 0O.230-I-2 

.85 
.85 

.10 
.10 

.45 
.45 

.56 
56 

100.46           100.70 

A  =  -  00.115  F. 

.85 

.10 

.45 

55 

A  — 0O.24F.+2 

.80 
.80 

.05 
.00 

.40 
.40 

65 

50 

A- -00.12  F. 

.80 
.80 

.00 

.85 
.86 

50 

, 

96.912 

97.178 

90^648 

96.665 

A»- 

'  00.261 -►i 

A«. 

-0.122 

A-- 

-oo.iaoF. 

• 

Bxp. 

Temp. 

Correc- 
tion. 

WeJffht 
obeerr. 

o 

o  J*. 

I 

72.5 

-0.006 

1 

n 

90.2 

-0.117 

in 

ioa7 

—0.120 

rv 

100.2 

-0.160 

V 

100.0 

—0. 116 

VI 

97.2 

-a  180 

Vll 

96.5 

—0.122 

APPENDIX  No.  3. 
Longitude  and  Latitude. 
1.  report  upon  observations  for  longitude  op  olnet,  illdfois,  bt  captaih 

D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Detroit,  Mich.,  Ff^ruary  14, 1880. 

Sir  :  I  have  the  honor  to  make  the  following  report  on  the  determination  of  the  dif- 
ference of  longitude  between  Detroit  Mich.,  and  Olney,  lU. 
This  determination  was  made  in  compliance  with  the  following  order : 

Office  United  States  Lake  Subvxt, 

Detroit,  ifioft.,  Jtily  8,  1879. 

Sir  :  First  Lients.  D.  W.  Lockwood  and  P.  M.  Price  will  determine  the  differenee 
of  longitude,  telegraphically,  between  Detroit  and  Olney,  IlL,  Lieutenant  Piioe  ob- 
8er\ung  at  the  latter  place.  Signals  will  be  exchanged  on  four  nights  with  good  tiwyt 
determinations  on  each  night.  Stars  will  be  selected  from  American  Ephemeiis,  from 
539  Stemen,  and  from  the  General  Bericht  for  1870.  Fifteen  wires  will  oe  ohaenred  on 
for  time  stars  and  eleven  will  be  reduced.  For  slow  stars  not  less  than  seyen  wires 
should  be  used  and  eleven  when  possible. 
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PROGRAMME  FOR  TIME  DETERMINATIOir. 

Level  readings. 

Circumpolar  star  reversed  on. 

Level  readings. 

Five  or  more  well-determined  time  stars. 

Level  readings. 

Reversal. 

Level  readings. 

Five  or  more  well-determined  time  stars. 

Level  readings. 

Circumpolar  star  reversed  on. 

Level  readings. 

Then  will  follow  the  exchange  of  clock-signals,  which  will  be  sent  alternately  for 
1™  20*  from  each  station  till  two  sets  have  been  sent  from  each  station.  The  observers 
will  carefally  adjust  the  tensions  in  their  relays  and  request  the  repeating  stations  to 
do  the  same  before  sending  clock-signals.  After  exchange  of  olook-signals,  anotiier 
time  determination  after  the  above  programme  will  be  made.  Chronoffraphfi  will  be 
used  at  both  stations  and  a  break-circnit  chronometer  at  Olney.  •  •  •  T^sf  o  nights' 
work  with  the  double  programme  will  be  obtained  for  personal  equation,  each  observer 
using  his  own  instrument,  chronograph,  and  time-piece,  before  going  into  the  field,  and 
as  many  more  after  returning.  Each  night's  personal  equation  work  will  be  a  complete 
determination  of  the  difference  of  longitudes  of  the  two  instruments,  one  in,  the  other 
outside  of  the  observatory.  Every  care  will  lie  taken  to  secure  the  most  accurate  work. 
Very  respectfully, 

C.  B.   COMSTOCK, 

Major  of  EnginewSy  Brevet  Brigadier-GeMraly  U.  S,  A, 

First  Lieut.  D.  W.  LOCKWOOD, 

Corps  of  Engineers,  Detroit,  Mich, 

The  instruments  used  at  the  Detroit  observatory  by  myself  were  Buff  Sc  Berger 
transit  No.  2,  focal  length  39  inches,  aperture  3  inches,  magnifying  power  of  diagonal 
eye-piece  87 ;  sidereal  clock  No.  256,  Bond  &,  Sons,  and  cli^onograpn  No.  216  by  the 
same  makers. 

Lieutenant  Price  used  Wurdemann  transit  No.  1,  focal  length  31  inches,  aperture  2^ 
inches,  magnifying  power  about  100 :  sidereal  break-circuit  chronometer  1524  oy  Negus; 
and  chronograph  No.  245  bv  Bond  ol  Sons. 

Throughout  the  season  tne  Detroit  transit  was  mounted  on  the  east  pier  (stone^  in 
the  lake  survey  observatory,  and  while  determining  relative  personal  equation,  Lieu- 
tenant Price's  transit  was  mounted  on  the  stone  pier  in  the  yard,  a  little  to  t^e  sonth 
and  west. 

Observations  to  determine  relative  personal  equation  before  going  into  the  field 
were  made  on  the  nights  of  July  5  and  8.  Signals  were  interchanged  with  Lieutenant 
Price  at  Olney  on  the  nights  of  July  26, 28, 29,  and  30,  and  finally,  on  Lieutenant  Price's 
return  from  the  field,  observations  to  redetermine  relative  personal  equation  were  made 
on  the  nights  of  August  26  and  27.  As  far  as  possible  the  same  stars  were  observed 
at  each  station. 

The  observations  of  each  night  have  been  reduced  by  the  method  of  least  squares; 
the  hourly  rate,  clock-error,  or  rather  correction  to  assumed  clock-error,  and  azimuth 
being  the  unknown  quantities.  The  coUimation  was  determined  by  reversal  on  close 
cirv  unipolar  stars,  those  only  beine  taken  whose  declinations  exceeded  80^.  In  Tnakfng 
up  the  normal  e(]uations,  a  weight  unity  was  given  to  11  wires  for  time  stars,  and 
where  the  number  of  wires  differed  from  11,  the  weight  was  taken  from  Table  B,  re- 
port of  Capt.  H.  M.  Adams,  Corps  of  Engineers,  on  telegraphic  longitude,  1876-'77,  in 
the  annual  report  of  Maj.  C.  B.  Comstock,  Corps  of  Engineers,  for  the  fiscal  year  ending 
June  30,  1877.  The  same  formula  was  used  in  computing  the  weights  of  slow  stars  as 
was  used  by  Captain  Adams  in  his  work.  The  probable  errors  of  transit  over  a  single 
wire  tor  high  and  low  stars  were  determined  from  the  season's  observations. 

TABLES  APPENDED. 

Table  1  ^ves  the  results  for  personal  equation. 

The  clock  and  chronometer  times  of  comparison  are  each,  with  the  exception  of  one 
night's  work,  the  means  of  a  set  of  fifteen  individual  comparisons. 

Table  2  gives  the  difference  of  longitude  between  Detroit  and  Olney,  the  means  of 
clock  and  chronometer  times  of  comparisons  being  derived  fr^m  sets  of  fifteen  indi- 
vidual results. 

The  remaining  tables  give  the  individual  errors  for  each  nieht's  time  work,  i,  e, : 

First  column :  Authority  or  catitlogue  from  which  star  is  ti&en. 

Second  column  :  Name  of  star. 
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Third  column :  Position  of  telescope. 
Fourth  column :  Azimuth  correction. 
Fifth  column :  Level  correction. 

Sixth  column :  CoUimation,  aberration,  and  reduction  to  middle  wire. 
Seventh  column :  Rate. 

Eighth  column  ;  Observed  time  of  transit,  mean  of  11  wires  for  time  rtars. 
Ninth  column :  Same  corrected  for  azimuth,  level,  reduction  to  middle  wire,  abem- 
tion,  and  rate. 
Tenth  column :  Right  ascension. 

Eleventh  column :  Clock-error  as  determined  by  each  star. 

6  is  the  assumed  clock-error  at  the  (clock)  epoch  for  which  the  error  is  determined, 
p,  the  hourly  rate, 
a,  azimuth. 

Very  respectfully,  your  obedient  servant, 

D.  W.   LiOCKWOOD, 

Captain  of  Engineen. 
Maj.  C.  B.  COMSTOCK, 

Corps  of  Engineers. 
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2.    REPORT  ON    OBSERVATIONS    FOR  LONGITUDE    OP    OLNEY,    ILL.,    AND  LATITUDE  OP 
STATION  PARKERSBURG,  BY   LIEUT.   P.    M.    PRICE,  CORPS  OF   ETNGIXEERS. 

Detroit,  Mich.,  May  27,  1880. 

Sir  :  I  have  the  honor  to  submit  herewith  tlie  tabulated  resnlt-s  of  the  astroDomical 
observati*ni8  made  b;y  mo  for  the  longitude  of  Gluey,  111.  The  "work  was  done  duriug 
the  summer  of  1879,  by  Captaiu  Loekwood  and  myself. 

A  description  of  the  methods  of  observation  and  reduction  will  be  found  in  the  re- 
port of  Captain  Lockwood.  We  each  reduced  our  own  obsers'ations  in  the  first  place^ 
and  then  duplicated  the  computations  of  the  other.  The  a<lopted  results  for  the  lon- 
gitude of  Gluey,  111.,  and  for  our  personal  equation  are  given  in  Captain  Loekwood's 
report. 

The  astronomical  post  at  Gluey,  111.,  is  a  roughly  dressed  limestone  block  4  feet  W 
17  inch€»s  by  IH  inches,  sunk  3  feet  in  the  ground.  On  top  of  this,  and  finnly  bolted  to 
it  by  two  iron  bolts,  is  i^laced  a  smoothly  dressed  block,  12  by  20  by  25  inches.  On  the 
top  of  the  upper  stone,  the  letters  U.  S.  are  cut.  The  position  occupied  by  the  center 
of  the  instrument  during  the  observations  is  marked  by  a  hole  i  inch  in  diameter.  A 
meridian  mark,  a  stone  4  feet  by  8  inches  by  4  inches,  with  a  groove  cut  in  top  to  mark  the 
meridian  is  set  at  a  distance  of  65  meters  to  the  northof  the  observing-post,  a  longer  dis- 
tance being  impracticable.  The  astronomical  post  is  in  the  yard  of  tne  public  school 
at  Gluey.  Connections  with  permanent  points  are  given  in  the  note-book  of  observa- 
tions. The  instruments  used  were  Wiirdemann  astronomical  transit  No.  1,  focal 
length  31  inches,  2^  inches  object-glass;  Negus  break-circuit  siden^al  chronometer  No. 
1524;  and  Bond  &.  Son's  chrcmograph  No.  245. 

The  time-results  are  given  in  the  appended  tables,  numbered  from  1  to  8,  inclusively. 
In  these  tables — 

A  =  the  azimuth  factor. 
B  =  the  inclination  factor. 
C  =  the  collimatiou  factor. 

a  =  the  assumed  value  for  azimuth  of  transit  instrument. 
da  =  the  correction  to  a  deteiinin<*d  from  normal  ecpiations. 
6  =  the  level  correction, 
c^the  correction  for  collimatiou. 
Ai  =  the  reduction  to  the  middle  wire. 

aftr  =  the  ('(irrection  for  diurual  aberration  =  — O'.O'il  cos.  latitude. 
R  =  the  interval  in  chronometer  hours  for  which  the  rate  p  is  a]>plie4l. 
p:=the  rate  per  chronometer  hour,  -\-  when  losing,  —  minus  when  gaining. 
j>z=i  the  weight  given  to  the  chronometer  correction  as  determine<l  from  a  single 

star, 
fi^the  assumed  value  f(»r  chronouicter  correction  at  a  given  epoch. 
dd  =  the  correction  to  0  determined  from  normal  ecpiations. 

A^o  =  the  chronometer  correction  at  a  given  epoch  =  (0  4"  ^^)»  +  when  slow,  —  when 
fast. 
The  right  asceusii>ns  w*'re  det^ainiued  from  the  American  Ephcmeris,  1879;  Gennau 
C;,italogu(?  of  r)39  stars,  ISTO;  au<l  (leneral  Bericht  Europiiische  Gradmessang,  1873. 

LATITl'DK   OF   STATION   PARKERSBURG. 

After  completing  the  oliservations  at  Gluey,  I  went  to  Parkeiuburg  primary  trian- 

?;filation  station,  tlie  last  station  of  the  triangulation  extending  soutn  from  Chicago, 
or  the  purpose  of  determining  its  latitude.  The  observing-pier  was  a  heavy  wooocb 
post  sunk  3  iiL'iii  in  the  ground,  87*^  43'  west  of  north  and  34.68  meters  distant  from 
the  geodetic  point.  The  observations  were  nuule  with  Wiirdemann  zenith  telescope 
No.  19.  The  teh'scoj)e  has  a  focal  length  of  32  inches  and  an  aperture  of  3  inches. 
The  value  of  one  revolution  of  its  micrometer-screw  is  C2",224  and  of  one  division  of 
its  level  is  r'.2l^i. 

Observations  were  made  on  tive  nights.  The  individual  results,  the  arithmetical 
and  weighted  means  and  the  final  result  for  the  latitude  of  Station  Parkersburg;  are 
given  in  Table  9.    The  weight  p  to  be  given  to  the  latitude  resulting  from  n  night's 

observations  on  one  pair  of  stars  is  <le<luced  from  the  formula,  !>  =*  "jn«'~TX  V  «  ^^*^  *** 

Appendix  2  of  the  Lake  Survi'y  Report  for  1873.  E^  is  the  probable  error  in  the  half 
sum  of  the  declinations  of  one  ])air  of  stars  and  Eo  is  the  probable  error  in  the  half 
difference  of  zenith  (listances  of  one  pair  resulting  from  one  measurement  of  it.  The 
values  for  E5  and  1^,  taken  from  ollire  re})ort  No.  :J86,  were  Eg  =  0".57  and  E  =.0".42. 

The  declinations  were  taken  from  SaOord's  Catalogue  of  2,018  stars,  WashinirtOBf 
Government  IMinting  Ottice,  lf^79,  except  for  two  stars  not  in  that  catalo^e  which 
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were  taken  from  the  United  States  Coast  Survey  Catalogue  in  Appendix  7,  of  tlie  * 
Report  for  ltf76. 

The  constants  for  computing  apparent  declination!)  were  taken  from  the  American 
Ephemeris  for  1879. 

The  reductions  of  the  latitude  work  were  made  in  duplicate  by  Assistant  Engi- 
neers J.  H.  Darling  and  B.  D.  King. 

Very  respectfully,  your  obement  servant, 

T*Hiup  M.  Pkick, 
First  Lieutenant  of  Engineers, 
Maj.  C.  B.  COMSTOCK, 

Corps  of  Engineers. 
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APPENDIX  No.  4. 

Reports  of  Chiefs  of  Pakties. 

1. — report  of  mr.  e.  8.  wheeler,  assistant  engineer. 

Office  United  States  Lake  Suuvey, 

Norembrr  4,  l':*79. 

Sir  :  I  have  tbo  honor  to  submit  the  following  report  of  the  measureineut  of  the  Olney 
base  line : 

I  received  your  onbTs  July  3,  1879,  to  take  charge  of  the  base  nioasiiriug  partyt 
and  measure  the  Olney  base  line  with  tbeRopsold  apparatus. 

The  organization  of  the  j)arty  was  as  follows:  Amistant  engineers,  J.  A.  Ockereon 
and  E.  S.  Wheeler ;  recorders,  W.  M.  Childs,  F.  W.  Stevens,  and  G.  L.  Fbihcr;  foreman, 
Arthur  Fortier,  and  thirteen  laborers. 

The  inatruuieuts  werest^it  by  special  car  to  Sandefur's  Station,  on  the  Grayvilleand 
Mattoon  Railroad. 

I  left  Detroit  July  6  an<l  arrived  at  the  base  line  July  9.  AssiHtaut  Engineer  Ocker- 
son  had  been  on  the  ground  two  days  purchasing  material  for  making  ends  of  base 
line,  &c.  The  remainder  of  the  ])artv  arrived  July  9.  The  instruments  arrived  July 
10. 

The  baseline  is  situated  in  Fox  and  Sainte  Marie  Townships,  Jasper  County,  lUiuois. 
It  runs  nearly  east  and  W(>st,  and  is  about  one  mile  north  of  the  southern  Doundaiy 
of  the  county.  About  one-half  of  the  line  was  in  open  i)rairie,  the  remainder  iu  culti- 
vated fields.  The  dift'erence  between  the  highest  and  lowest  i>oint8  of  the  line  wi* 
about  *2:{  feet. 

The  ends  of  the  line  were,  nuirked  with  granite  posts,  snmmnde<l  by  tlirt*e  feet  of 
masonry,  similar  to  the  marking  of  the  Chicago  base-line,  which  is  described  on  ]tsg^ 
1402  of  the  Keport  «d'  the  Chief  of  Engineers  for  1878,  except  that  the  side  stones  were 
eight  meters  from  the  end  stone,  and  the  end  stones  had  small  marking  brasses  similar 
to  tin*  side  stones.  The  line  was  divided  into  six  nearly  equal  sections.  The  sections 
wen-  ni:irke<l  with  stones  two  feet  square  and  one  foot  thick,  similar  to  those  use<l  in 
the  Chicago  base. 

The  middb;  sect  ion  stone  was  us(>d  for  the  middle  base  triangnlation  station.  PoiiitB 
in  the  line  3(K)'"  ai>art  were  det«Minined.  This  was  done  in  the  following  way :  Targets 
were  placed  vertically  over  the  end  marks,  and  the  instrument,  Yomig  and  Son'd 
theodolite  No.  1.5(),  was  j»lace<l  midway  an<l  approximately  iu  line.  Tlie  angle  be- 
tween the  targets  was  measured,  and  the  distance  from  the  instrument  to  the  line 
comi)uted  and  set  oft*.  This  was  done  for  each  300™  ])oint.  A  fiortion  of  this  work 
was  done  at  night  with  light  placed  on  tlu^  targets.  This  portion  of  the  work  was 
assigned  to  Assistant  Kngineer  Ockei'son.  The  party  were  oc<:upied  in  setting  mark- 
ing stones,  preparing  the  line,  and  eleaning  and  adjusting  the  apparatus,  till  Jaly  M. 
The  adjustments  were  all  ma<le  as  in  the  Chicago  base-liiie.  Ihinng  measnremcnt  the 
zero  of  the  sector  arc  and  the  adjustment  of  the  tube-telescope  were  tested  ever>' day. 
Tlu'  rmiaining  adjustments  were  tested  every  Saturday.  The  stability  of  the  micro- 
scopes was  also  t«'ste<l  eaeh  <lay.  The  metlio<l  was  as  follows:  Two  microscopes  were 
rea<l  at  the  two  ends  of  the  tube,  standing  iu  the  usual  manner.  Then  a  seeona  reading 
would  be  taken  with  a  man  standing  near  one  of  the  inicros4'0|H»s,  the  difference  in  the 
readings  on  (he  tube  showing  the  movement  of  the  mici'osco]M'S.  This  was  repeated 
many  tinn's  and  in  many  ways.  Twice  during  the  meaHuremeut  a  series  of  experi- 
ments was  macb*  to  determine  the  mov<'ment  of  a  mid'oscojie  caused  by  placing  and 
removing  a  tube. 

The  following  uK'tbod  is  taken  from  instructions  given  by  General  Comstock,  Sep- 
tember :i0,  1^7^:  t.  *  *  »  Having  three  microscopes  and  tube-stands  standing  at  1, 
*2,  3  (*2  being  in  the  soft  i)la('e).  use  1  and  3  as  the  stable  points  to  which  to  reforthe 
motion  of  2.  To  assure  the  stability,  see  tirst  that  tln^  platform  supports  are  at  such 
distauiM*  from  the  mieroseop^-s  that  no  motion  of  the  o1)s<^rver  on  the  platform  can 
cliangj'  the  reading  of  either  1  or  3  on  the  tube.  »  »  »  Point  to  the  tube  with 
mierosco])es  1  and  3,  and  then  add  gently  to  tube-stands  1  and  3  a  load  (syuunetrical 
about  the  axis  of  the  tube-stand)  (M|ual  toone-half  a  tube's  weight.  Then  reread  mi- 
eroscopes  to  detect  longitudinal  motion.  Lateral  motion  to  0.01°*™  can  be  estimated. 
Being  sure  that  ntMther  the  observer's  weight  on  the  platform  nor  the  tube-weight  on 
its  stand  disturbs  mieroseo)»es  1  and  3,  they  may  be  usi^l  as  reference pt>ints.  Then 
make  readings  as  fidlows:  Tnbeat  1-2  with  readings;  tube  at  2-3  with  readings;  tube 
at  l-'J  with  readings;  tulM>  at  2-:i  with  readings.  This  makes  a  set.  SeTeral  Md 
should  be  taken  with  tin;  nu-n  exereising  no  more  than  their  average  care  in  moving 
abont  2.  I'hcn  several  sets  in  which  they  come  as  in^ar  the  foot  of  stand  8  as  they 
ever  do  when  careless." 


APPENDIX   0  0.  2409 

The  weight  was  added  to  the  tube-stand  by  placing  iron  pins  symmetrically  in  the 
bnicee  of  the  stand.    The  weight  of  tube  1  is  160  pounds. 

The  order  of  work,  form  of  record,  &c.,  were  the  same  as  at  the  Chicago  base  except 
the  parts  previously  mentioned.  The  microscopes  and  tube-trestles  were  placed  on 
iron  pins  as  at  Chicago.  The  platforms  on  which  the  observers  stood  had  projecting 
pieces  attached  to  their  ends  to  prevent  the  tube-c!irrie]*s  from  stepping  within  one- 
half  meter  of  feet  of  microscope-stands.  The  cut-offs  were  made  as  at  the  Chicago 
base,  and  described  on  page  1406  of  Report  of  Chief  of  Engineers,  1878.  The  micro- 
scopes standing  over  the  cut-ofifs  were  left  undisturbed  for  a  check  on  the  stability  of 
the  cut-offs.  The  apparatus  was  kept  under  awnings  at  all  times.  The  party  was  de- 
tailed as  follows :  F.  W.  Stevens  placed  the  microHcopes  in  x>oHition,  J.  A.  Ockerson 
observed  at  rear  end,  E.  S.  Wheeler  observed  at  the  forward  end,  G.  L.  Fisher  recorded 
at  rear  end,  and  W.  M.  Cliilds  recorded  at  front  end.  Whenever  a  £i*actional  tube  was 
measured  at  a  sect i(m- stone,  the  direct  men^urenient  was  resumed  at  the  cut-olf  mark- 
ing the  last  full  tube.  The  fractional  tubos  at  the  section-stones  do  not  therefore  ent<jr 
into  the  value  of  the  whole  line. 

The  first  measurement  was  nia<lc  from  west  to  east,  and  com]>leted  August  22.  The 
second  measurement  was  made  from  east  to  west,  and  was  completed  September  12. 
Measuring  was  done  on  ',\2  days.  The  average  number  of  tubes  measTired  per  day, 
including  n^measurements  each  morning,  was  105.  The  greatest  number  measured  in 
a  single  day  was  168. 

A  profile  of  the  base  and  its  mean  height  above  the  Ohio  and  Mississippi  Railroad 
at  Ofney,  III.,  were  carefully  det(»rmined.  This  part  of  the  work  was  assigned  to  F. 
W.  Stev(;ns.  The  to)»ography  for  one-half  mile  on  each  side  of  the  base-line  was  de- 
termined.   This  work  was  assigned  to  W.  M.  Cliilds. 

The  party  was  brok^Mi  up  September  17. 

Very  respectfully,  your  obedient  servant, 

E.  S.  Wheeler, 
ABHistant  Engineer. 

General  C.  B.  Comstock. 


2. — report  ok  mr.  a.  r.  flint,  assistant  engineer. 

Office  of  United  States  Lake  Survey, 

Detroit,  Mich.y  June  8,  1880. 

Oknkral:  In  compliance  with  your  instructions  of  June  7,  I  have  the  honor  of 
making  the  following  report  upon  field  work  for  the  past  year. 

On  the  29th  of  July  last  I  nn^eived  instructions  to  proceed  to  Parkersburg,  111.,  and 
observe  for  azimuth  on  iive  nights,  and  when  that  duty  was  completed,  to  join  the 
primary  triangalation  parties  working  southward  from  Chicago. 

I  arrived  at  Parkersburg  on  August  4 ;  Lieut.  P.  M.  Price,  Corps  of  Engineers,  had 
previously  been  instructed  to  have  three  stone  posts  pre]>ared  for  use  at  Olney,  111., 
one  for  an  observing  post,  one  for  an  azimuth  mark,  and  one  for  permanently  marking 
Parkersburg  Station.  These  stones  were  received  at  Parkersburg  on  the  5th.  A  site 
was  selected  for  the  station  and  observations  were  connuenced  on  the  9th. 

Owing  to  heavy  timber  in  the  vicinity,  the  azimuth  mark  could  not  be  placed  at  a 
g^at^r  distance  than  two  miles  from  the  observatory  without  much  cutting,  A  stone 
post,  3  feet  long  and  1  foot  square,  was  set  with  its  top  3  feet  below  the  surface  of  the 
j^und  to  mark  the  geodetic  point.  The  observing  ])Ost  was  of  limestone,  6  feet  long, 
nearly  2  feet  square,  and  was  set  over  the  geodetic  point.  The  azimuth  mark  was  a 
•tone  post  of  the  same  size  as  the  one  marking  the  geodetic  point,  set  with  its  top  1.2 
feet  below  the  surface  of  the  ground.  Seven  check-marks  were  established  to  deter- 
mine any  movement  of  the  observing  i^ost,  and  four  for  determining  any  movement  of 
the  azimuth  mark.  Observations  for  time  and  azimuth  were  made  on  seven  nights 
and  were  finished  on  the  17tli  of  August.  As  an  experiment,  observations  were  made 
on  Polaris  in  the  daytime  and  referred  to  a  target  about  11  miles  distant.  The  angle 
between  the  two  marks  was  well  measured  later  in  the  season. 

On  the  21st  of  August  1  commenced  the  nu^asurement  of  primary  angles  and  zenith 
distances,  occupying,  successively,  stations  l*axton.  May  view,  Oakland,  Casey,  Monnd, 
and  Parkersburg,  com)>leting  the  seascm's  work  at  the  latter  point. 

The  contractor  in  building  station  Parkersburg  accidently  moved  the  azimuth  post 
about  1  inch  from  its  position  when  observations  were  made  in  August.  Your  instruc- 
tions required  a  redetermination  of  the  azimuth  if  either  observing  post  or  azimuth 
mark.haid  moved  by  as  much  as  1"  of  arc.  No  movement  of  the  mark  could  be  de- 
tected. The  displacement  of  the  post  slightly  exceeded  V,  and  the  observations  were 
repeated  on  five  nights  between  November  22  and  December  1,  from  the  same  center 
as  wasosed  in  the  August  observations.  The  two  series  of  observations  will  therefore 
be  comparable  without  reduction  to  center. 
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The  primary  angles  aud  target  corrections  at  this  station  were  referred  to  the  azi- 
muth center.  It  Avas  feared  that  the  movement  of  the  observinff  post  had  distar1»ed 
the  stone  post  beneath  it  marking  the  geodetic  point.  After  all  of  the  obeeryationn 
bad  been  complet'ed,  the  post  was  removed  and  the  lower  btone  found  abont  \  inch 
out  of  place.  It  was  reset  exactly  under  the  azimuth  center.  A  common  marking  stone 
was  set  over  the  permanent  mark,  its  top  rising  nearly  to  the  surface  of  the  ground. 

Each  station  occupied  was  referred  to  a  marked  section  comer  by  azimnth  and  dis- 
tance, and  topographical  sketches  were  made  of  the  immediate  locality. 

The  stations  oc<Mipied  were  all  permanently  marked  and  reference  atones  set  and 
located.  Mr.  Charles  F.  Niles  served  as  recorder  during  the  season.  The  Troughtoo 
&,  Simms  theodolite,  No.  1,  and  Bond  &,  Son  sidereal  chronometer,  No.  *2^,  Tvere  uaed 
during  the  season. 

The  lield  work  wan  completed  on  December  2,  and  I  returned  to  Detroit  on  the  4th. 

Respectfully  submitted. 

A.  K.  Flint, 

AaaUitant  Engintrr, 

General  C.  U.  Comstock. 

SUMMARY. 

Number  of  i^esults  on  standard  circumpolar  stars,  8  observations  each 43 

Number  of  nights  for  time  aud  azimuth W 

Number  of  ])rimary  triangulation  stations  occupied --.•••- 6 

Number  of  ])rinuiry  angles  measured ..•.- 47 

Number  of  zenith  distances  measured 99 


:^.  — kkpokt  of  mk.  (j.  y.  wisner,  assistant  rngineer. 

Office  United  States  Lake  Survey, 

Detroit,  Miok.,  June  8, 18&0. 

iSiK:  1  have  the  honor  to  submit  the  following  report  of  field  vrork  upon  which  I 
have  been  engaged  since  May  1,  1879 : 

During  May  and  Juni^  I  was  occujiied  in  Eastern  Michigan  measuring  angles  for 
completing  the  triangulation  east  from  Hillsdale  to  Lake  Erie. 

The  line  between  stations  Bunday  aud  Pittsford  was  found  obstructed  by  heavy 
timber  so  that  a  new  station  had  t^)  b<^  located  in  Wheatland  Township^  the  locatiug 
and  building  of  which  delayed  the  work  considerable  time. 

On  the  1st  of  July  my  party  was  transferred  to  Morgan  Park  t<o  couunenoe  the  meaft- 
urement  of  angles  of  the  Illinois  tiiangulation  south  fVom  Chicago.  In  connection 
with  the  other  tnangulati(m  ]>arties  I  was  engaged  on  this  work  until  tho  last  of  No* 
veniber,  when  the  work  was  closed  u])  on  the  line  Den ver-Parkersbnrg,  and  the  party 
returned  to  Detroit. 

During  the  ])ast  winter  I  have  been  occupied  with  the  reduction  and  tabulation  of 
the  season's  tield  notes  and  th(>  h'ast  scpiare  I'eduction  of  the  southern  section  of  the 
Illinois  trijiugulation. 

On  May  'A  of  thei)resent  year,  I  left  Detroit  to  observe  for  latitude  at  Fairmonnt  and 
West  Base,  III.  I  obtained  four  night's  observations  at  each  station  aud  retnmifvl  t« 
Detroit  Mav  20. 

Tiu>  following  is  n  summary  of  the  season's  field  work: 


MICIIKJAN  triangulation. 

Number  of  stations  located 1 

Number  of  stations  oceui)icd •... 5 

Number  of  primary  angles  measured ..,,  ]§ 

Nunibrr  of  vrrtical  angles  uirasnred -.--.......  ....  15 


ILLINOIS  TKIANGVLATION. 

Number  of  stations  occupied 1| 

NuihIh'I-  of  luiniary  angles  measured --•-----.-.......     67 

Number  of  vertical  angles  measured "     43 

Number  of  latitude  stations  occupied J 

Number  of  pairs  of  stars  observe<l  for  latitude ......  .... 

Very  respectfully  submitted. 

Geo.  Y.  Wiszter. 
Aui9tant  Brngheir, 

Maj.  C.  H.  (.'OMSTocK, 

Corpi  of  KntjimtrHj  V.  S.  A. 
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4. — report  of  mr.  r.  8.  woodward,  assistant  exoinebr. 

Office  United  States  Lake  Survey, 

Detroity  June  9,  1880. 

Sir  :  lu  complianco  with  yonriuBtructions,  I  have  the  honor  to  submit  the  following 
report  on  work  done  by  nie  during  the  year  ending  May  1,  1880 : 

On  May  1, 1879, 1  began  work  on  the  triangulation  between  Lakes  Erie  and  Michigan 
at  station  Pittsford.  In  this  system  my  party  occupied  stations  Pittstbrd,  Cedar  Point, 
Blissfield,  Wheatland,  and  Reading  between  May  1  and  July  11.  On  the  latter  date, 
the  triangulation  in  Michigan  being  completed,  we  ])roceeded  to  IllinoiH  and  began 
work  on  the  triangulation  south  from  Chicago.  In  this  work  we  occnpied  in  succes- 
ion  stations  Orland,  Garden,  Kankakee,  Spring  Creek,  Rantou],  Lynn  Grove,  Westfield, 
Hunt  City,  West  Base  (of  Olney  Base),  Denver,  and  Onion  Hill.  The  work  at  the  lat- 
ter station  was  complet^^d  November  23,  on  which  date  I  left  the  field  and  returned  to 
Detroit.  Mr.  E.  S.  Davia  was  recorder  for  the  ])arty  from  May  1  to  August  18,  when 
he  was  relieved  by  Mr.  E.  E.  Haskell,  who  recorded  during  the  remainder  of  the  sea- 
son. To  them  and  to  Mr.  John  P.  Hoffman,  observer's  aitc^ndant  during  the  entire 
season,  my  thanks  are  due  for  efficient  assistance. 

Since  returning  to  the  office,  November  25,  I  have  been  engaged  chiefly  in  tabulat- 
ing results  of  season's  field  work  and  in  jm^paration  of  manuscript  for  the  final  report 
of  the  Lake  Survey.  In  the  latter  work  I  have  been  assisted  constantly  by  Mr.  Charles 
C.  Brown,  and  teini)orarily  by  Messrs.  H..C.  Gould  and  W.  Voigt. 

The  following  is  a  summary  of  work  done  in  the  field  between  May  1  and  November 
23,  1879 : 

Nnml»er  of  stations  occupied 16 

Number  of  horizontal  angles  measured 105 

Number  of  vertical  angles  measured 61 

Nomber  of  topographical  sketches  of  localities  of  stations  made 13 

Number  of  land  survev  corners  locat-ed 23 

Very  respectfully, 

R.  S.  Woodward, 

Aasistant  Engineer. 
General  C.  B.  Comstock, 

Superintendent  U.  S.  Lake  Survey. 


5. — REPORT  OP   MR.   J.   II.   DARUNG,  ASSISTANT  ENGINEER. 

Detroit,  June  8,  1880. 

Sir  :  I  have  to  make  the  following  report  of  work  done  during  the  vear  ending  May 
1,  1880  : 

From  May  1,  1879,  to  December  5,  1879,  I  was  engaged  in  measuring  angles  on  the 
primary  systems  of  triangulation  extending  between  Lakes  Erie  and  Michigan,  and 
soath  from  Lake  Michigan.  The  instrument  used  was  Troughton  &,  Simms"  14-inch 
theodolite,  L.  S.  No.  4,  which  gave  good  results  as  is  usual  with  this  Instrument.  Mv 
party  consisted  of  C.  M.  Lightner,  recorder,  and  Peter  Neff,  attendant.  Mr.  Lightners 
services  were  very  valuable.  In  addition  to  the  measurement  of  primary  angles,  zenith 
distances  were  measured  to  all  stations  visible  for  the  purpose  of  trigonometrical  level- 
ing; connections  were  made  with  many  churches  and  other  public  buildings,  and  one  or 
more  section  comers  of  the  United  States  land  survey  were  located  in  the  vicinity  of 
each  station.  Topographical  sketches  of  the  surroundings  of  stations  were  also  made 
on  a  scale  of  jitW »  embracing  full  details  for  a  distance  of  at  least  1,500  feet  in  every 
direction  from  the  station.    The  following  is  a  summary  of  the  season's  field  work : 

ON  MICHIGAN  TRIANGULATION  (MAY  1  TO  JULY  10). 

Nnmber  of  stations  occupied 4 

Nnmber  of  primary  angles  measured 28 

Number  of  vertical  angles  measured 19 

ON  ILLINOIS  TRIANGULATION   (JULY  11  to  DECEMBER  5). 

Number  of  stations  occnpied 10 

Number  of  primary  angles  measured 66 

Nnmber  of  vertical  angles  measured 47 

After  completion  of  field  work  I  returned  to  the  office  in  Detroit  and  tabulated  re- 
sults of  measurements,  and  have  since  been  engaged  on  current  computations. 
Very  respectfully, 

J.  H.  Darling, 
Assistant  Engineer, 
General  C.  B.  Comstock, 

Superintendent  United  States  Lake  Survey, 
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report  on  comparisons  of  thermometers  and  determination  of  cohkecnoss 
to  reduce  thermometer  readings  to  absolute  temprratukk8,  bt  mr.  thomas 
russell,  assistant  engineer. 

Office  of  United  States  Laks  Survey, 

Detroit,  Mich.,  ApHl  14,  Itit*'. 

General:  I  have  the  honor  to  make  the  folio  wing  report  on  the  correctiuDi«  uf 
thermomet<2rB  UHed  on  the  measuring  tubes  of  the  Repsolu  base  apparatus  and  tb- 
standard  bars  and  yards. 

In  the  autumn  of  1K79  thermouio.ter  CiisoUa  21472  was  sent  to  Prof.  H.  A.  Bowlaud. 
of  Johns  Hopkins  University,  Baltimore,  to  be  compared  with  staudarda  there,  the 
corrections  of  which  had  been  previously  determined  by  comparisou  with  an  air- 
thermometer.  The  standards  used  at  Baltimore  to  compare  with  21472  were  Bauilia 
616;^  and  6IG5.  The  corrections  of  21472  given  by  Prof.  H.  A.  Rowland  are  the  reduc- 
tions to  absolute  temperature,  absolute  temperature  beiu^  the  corrected  indication  irf 
the  air-thermometer.  This  correction  reduces  the  air-thenuomcter  temperature 
0^.006  C.  at  'My^C  and  a  less  amount  at  lower  temperatures. 

In  order  to  get  the  corrections  of  the  vari(uiH  other  thermometers  to  reduce  to  aUw- 
lute  temperature,  they  were  compared  with^21472  in  water.  These  comparisons  wen 
made  vertical,  but  as  the  thermometers  \vhe*u  in  use  are  mostly  always  norizontal,  it 
is  necessary  to  know  their  eorn^ctions  in  this  position.  The  corrections  of  21472  sre 
given  by  Professor  Rowland  for  both  horizontal  and  vertical  x>osition8.  As,  however,  the 
vertical  comparisons  are  more  numerous  and  were  moreover  made  with  two  standank 
the  results  from  the  vertical  comjuu'isons  are  adopted. 

To  determine  the  ditferences  in  the  readuigs  of  the  thermometers  in  the  two  posi- 
tions, they  were  all  tested  separately  at  Detroit.  The  thermometer  to  be  tested  wai 
put  horizontally  in  water  and  read,  then  as  quickly  as  possible  brought  vertical  and 
read  again.  In  both  i)ositions  the  bulb  was  kept  as  nearly  as  practicable  in  the  same 
part  of  the  vessel.  Usually,  for  eacfh  thermometer  ten  snch  seta  of  readings  wew 
made  at  the  various  tempiTatures  tried,  and  the  mean  of  the  differencea  t4itken  asthr 
difference  at  that  point.  Table  I  contains  the  mean  differences  derived  in  this  way. 
The  numbers  given  are  the  horizontal  minns  the  vertical  readiucs,  the  thermomct«r» 
in  every  ease  when  horizontal  reading  greater  than  when  vertical. 

Table  I. — Obsernd  diffcnnvvs  in  1mn:onfa1  and  vertical  readings^  Detroit,  March  16-30. 

lt^80;  61:J1  at  boiling  point,  March  26,  April  14,  1879. 

1  Fr(-eziiii;-])oiut  dotormiiiationH  (»f  all  except  6131  nindo  March  8-11  and  Ifaroh  23-2S,  1875.1 


•JU72. 


Ca.solla. 


•21474. 


:J2  F. 

4.") 


0.  04 
0.04 
0.  ().'» 
0.08 
0.  OS 


•.i-2  F. 

74 
U4 


0.  04  F. 
0  04 

0.  or».'i 

0.  01) 


21475. 


0.  o:>  F. 

0.00 
0.08 
0.08 


21476. 


o 

0. 03  F. 
0.06 
0.07 
0.10 


T.&S.,33a 

Bandin,  613L 

O                      0 

1        32  F.       0.08F. 
56         

o 
0.0C. 

as 
ia4 

83.6 
100 

o 

O.00C. 
A.  OB  J 

74         

ON 

..........  .......... 

90            0.16 

The  (litl'eienee  in  llie  horizontal  and  vertieal  readings  of  21472  was  also  determined 
by  Professor  Jtowland.  He  nhservedthe  ditferenee  attemperaturesranginfffxoni72°F. 
to  101 '  F.  The  manner  of  observing,  as  deseribed  in  his  letter  of  March  St,  ItitJOf  was 
lo  }>laee  the  tlnTnionieter  in  a  closed  vess«*l  tilled  with  water,  the  stem  pr«jectiii£ 
through  a  cork;  the  thermometer  was  read  vertical  with  the  bulb  down;  the  veain 
was  tlien  invert<Ml  so  that  the  tliernioniet(?r  was  vertieal  with  the  bulb  np  and  lead 
again.  Half  the  ditierence  between  two  such  readings  was  taken  as  the  difference 
between  the  v<*itieal  and  horizontal  reailing.  As  Profes.sor  Rowland's  readings  are  at 
sneh  high  tenLp(.'i'atures.  and  his  observations  being  nuuienmR,  his  results  lor  21472 
are  adojMed  and  they  an-  tin*  i»nes  given  in  Table  II  for  that  thermometer.  For  the 
other  Casella  thei  inoinetf'Vs  an<l  Tioughton  and  Sinnns  2iW>,  the  observations  in  Tablet 
were  eonibiniMl  sejKirately  for  each  thennometer.  The  depres-sion  was  assumed  to 
vary  with  tin'  length  of  the  eolunni. 

A  <le,jne>hion  i)»r  degree  was  eonipnted  from  each  observed  difference  by  dividing  the 
ditferenees  of  depression  observed  at  IVi  ,  an<l  the  points  above  by  the  number  of  degrees 
above  \12^.  The  results  from  the  various  t4*mi>erature8  were  weighted  directly  as  the 
srpiares  of  the  lengths  of  the  columns  above  32-^.  With  the  depressions  per  degree  ob- 
tained in  this  way,  the  ditl'ereuoes  for  each  thermometer  at  Tuioaa  pointa  iraracon- 
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puted,  and  are  siven  in  Table  II.  In  the  compatation  of  the  differences  for  Baudin 
6131,  only  the  oDserved  difference  at  boiling  point  was  used.  The  Geissler  thermom- 
eters, 1,  2,  3,  4,  wore  observed  horizontally  and  vertically  at  freezing  point,  and  at  a 
temperature  of  90^  F.  The  greatest  difference  found  was  0^.05  for  Geissler  3  at  80°. 
The  differences  are  so  small  that  they  might  all  be  owing  to  errors  of  observation. 
No  account  is  therefore  taken  of  thcui,  and  the  Geissler  theniionieters  are  considered 
to  read  the  same  in  both  positions. 

Table  II. — Differences  in  hoHcontal  and  vertical  readingt  computed  from  observed  differ- 
ences, 

[DifferenceB  at  32^^  are  observed;  21472  is  ttota  Kowland's  comparisons;  the  rest  fW>m  lake  surrey 

conipaiisous.  J 


Temperature. 


21472. 


I 


21474. 


32°  F. 

42 

12 

62 
72 
82 


0 

o 

0. 03  F. 

0.04F. 

0.04 

0.05 

0.06 

0.05 

0.07 

0.06 

0.09 

0.07 

0.10 

0.07 

0.115 

0.08 

21475. 


0. 05  F. 

0.06 

0.06 

0.07 

0.07 

0.08 

0.08 


21476. 


0.  03  F. 

0.04 

0.05 

0.06 

0.07 

0.08 

0.095 


6131. 


O.OOOC. 

0.009 

0.018 

0.027 

0.036 

0.045 

0.054 

0.063 


The  differences  given  in  Table  II  are  to  be  used  in  changing  corrections  for  a  verti- 
cal ]K)sition  to  a  horizontal,  or  the  rtn-erse,  horizontal  to  vertical. 

Experiments  were  made  at  Detroit,  March  18,  1880,  to  determine  whether  when  the 
Casella  thermometers  are  horizontal  and  the  temx)erature  falling  then^  is  any  lagging 
of  the  column  of  mercury,  causing  their  readings  to  be  too  great.  To  test  this,  two 
of  the  thennometers,  21474  and  21475,  were  tried.  The  thermometer  to  be  tried  was 
placed  horizontally  in  water ;  aft«r  the  tem])erature  had  fallen  several  degrees  it  was 
read,  then  made  vertical  and  read  again.  The  various  experiments  made  showed  no 
greater  difference  than  O^^.l  F.,  or  about  the  same  as  in  the  other  horizontal  and  vertical 
observations.  Another  experiment  made,  with  a  Cassella  thermometer,  was  to  let  the 
nien*ury  nm  from  the  bulb  until  the  chamber  at  the  top  of  the  thermometer  wasnearlv 
full ;  then,  when  the  thermometer  was  made  horizontal  and  left  at  rest,  even  thongn 
the  bulb  was  slightly  higher  than  the  mercury  in  the  tube  and  chamber,  the  mercury 
was  gradually  forced  from  the  chamber  ahmg  the  tube,  tilling  and  tinally  leaving  no 
trace  of  a  bubble  in  the  bulb.  It  was  also  found  that  after  the  CaH(>11as  and  6131  nad 
bi^n  kept  vertical  for  a  week,  at  a  mean  t.emperature  of  62^,  it  had  no  effect  on  their 
freezing  points. 

The  standards,  Baudin  f>103  and  6165,  with  which  21472  was  compared,  are  gradu- 
ated on  an  arbitrary-  scale  to  millimeters.  The  frc»ezing  point  of  6163  is  at  about  the 
reading  59  "'™,  and*  that  of  6165  at  about  35  "»»".  A  description  of  these  thermometers 
is  given  in  Professor  Rowland's  pap<T  on  the  Mechanical  Ecjuivalent  of  Heat,  re- 
printed from  the  proceedings  of  the  American  AciMlemy  t>f  Arts  and  Sciences.  Tables 
XVIII  and  XIX  of  that  publication  give  the  temperaturt^s  corresponding  to  tire  read- 
ings of  the  thermonetcrs  for  every  ten  millimeters.  In  a  lett^T  of  March  27,  1880, 
Professor  Rowland  states  that  the  temperatures  given  in  Tables  XVIII  and  XIX  have 
to  be  increased  for  the  various  points  of  the  scale  by  the  differences  between  the  first 
and  second  columns  of  Table  LIII  of  the  same  paper.  This,  he  explains,  arises  from 
adopting  a  better  value  for  the  "m"  in  the  formula  of  re<luction  to  the  air-thermom- 
eter. 

Table  III  contains  the  observations  ma<le  by  Professor  Rowland  from  which  are  de- 
rived the  corrections  of  21472  vertical,  to  reduce  its  readings  to  absolute  temperature. 
On  November  4,  each  reading  is  the  mean  of  four  observations ;  on  the  other  days,  of 
eight. 

Table  III. — Readings  of  thermometers  in  water.    Vertical — Roxcland. 


November  4, 1879. 


.November  6, 1879. 


November  7, 1879.       November  10  and  11 ,  1879. 


6163.. 


mm. 


124.2 
3D&4 
374.0 

84ao 


6165. 
m^fn. 

21472. 

o 

• 

6163. 

mm. 

*58.8 

125.4 

208.4 

271.7 

349.7 

6165. 

21472. 

6163. 

6165. 

mm. 
*35.6 

iia4 

22^2 
316.5 
417.8 

21472. 

mm. 

*35.7 

119.5 

227.7 

311.0 

418.9 

*32.  07 
45.56 
62.29 
74.88 
90.42 

mm. 

*.'>8.7 

124.7 

20a8 

275.6 

349.1 

*32.06 
45.44 
62.37 
75.67 
90.27 

117.8 
227.7 
314.2 
417.7 

45.33 
62.25 
75.29 
90.27 

6163. 

6165. 

21472. 

mm. 

fnm. 

0.    - 

•58.6 

*35.5 

*32.04 

122.7 

115.9 

45.00 

206.4 

225.3 

61.88 

271.3 

310.7 

74.80 

347.8 

416.4 

90.03 

*Theso  readings  In  melting  ice. 
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Table  IV  sIiowh  the  corrections  to  be  applied  to  21472  to  reduce  to  abaolate  temper- 
ature na  derived  from  each  da>'8  observations,  and  from  each  of  the  thennometerB6163, 
611)5. 

Table  IV^ — Total  corrections  of  21472  to  reduce  to  absolute  temperature.   Vertical, 

[From  comparisona  with  6163.] 


Date. 


320F. 


November  4 

November  € 

November  7 

November  10  and  11. 


1879. 


0.07 
0.06 
0.04 


Means. 


—  0.06 


45°  F. 

620  F. 

750  P.     ' 

0.          '         o.           '          o            f 

—  b.ii  1  —  b.06  !    —  b.05 

—  0. 10 1  —  a  10     ~  oi  09 

—  0. 10  ,    _  0. 08  1     —  Ol  09 

—  0. 04       —  0. 05  «     -.  0. 05  , 

—  0.09 

—  0.07 

—  0l07 

90PJ. 


—  6l» 

—  IlU 

—  Oitf 

—  OlM 

—  ilo; 


[From  compariHons  with  6165.] 


November  4 

November  6 

November  7 

November  10  and  11 . 


Means. 


0.12 
0.08 
0.12 
0.06 


—  0.09 


—  0.00 

—  0.18 

—  0.12 

—  0.06 


—  aio 


0.05 
0.11 
0.08 
0.05 


—  0.07 


—  0.18 


—  «.« 


By  combining  the  results  of  the  two  thermometers,  ^ving  6163  double  weight.  Pro- 
fessor Rowland  derived  the  system  of  corrections  to  21472  given  In  Table  V.  These  ire 
the  adopted  corrections  to  reduce  to  absolute  temperature,  from  which,  by  meant  of 
comparisons  made  in  wat(T,  the  corrections  of  the  other  thermometers  are  derived  aft«r 
making  a  reduction  for  the  change  of  freezing-point. 

Table  V. — Adopted  tot^l  corrections  of  21472,  Novembery  1879,  to  reduce  to  aheolute  tem- 
perature.    Vertical, 


Temperature. 

Correetion. 

0 

0 

32  F. 

-0.  (I6  F. 

45 

-0.08 

62 

-0.08 

75 

-0.07 

90 

-0.06 

In  the  discussion  of  thennouieter  corrections  and  their  use,  it  will  be  fimnd  oonven- 
iont  t«  separate  tlie  total  corrections  into  ]>arts.  Denote  by  a  the  ooneotloii  of  m  ther- 
mometer at  freezing-point,  and  by  b  the  ditference  between  the  total  oon«otion  m%  may 
other  point  and  that  at  freezing-point.  Then  a  will  be  a  quantity  that  varies  with 
the  time  as  the  reading  of  a  thermometer  in  melting  ice  becomee  greater  fiom  year  to 
year,  and  6  will  be  constant  as  reganls  the  time,  but  vary  for  different  jparts  of  tiM 
thermometer  scal(\  Table  VI  gives  accordingly  the  ^-corrections  of  9147Sto  i^neo 
to  absolute  temperature,  being  the  total  corrections  in  Table  V  diminished  by  tiie  s- 
correction  or  correction  at  freezing-point  ( —  0'^.06). 

TABr.K  VI. — b-correction  of  21472  to  reduce  to  absolute  temperaiwre,     Ferftosl. 


Teniperature. 

^-correction. 

0 

0 

32 
45 
62 
75 
90 

0.00 
-0.02 
-0.02 
-0.01 

0.00 
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Thoagli  the  results  of  Professor  Rowiaiid's  horizoutal  comparisons  of  21479  are  not 
made  use  of,  it  will  bo  of  interest  to  see  how  tbey  aj^reo  with  the  results  of  his  verti- 
cal comparisons  after  the  vertical  results  are  reduced  to  the  horizontal  by  the  differ- 
ences between  horizontal  and  vertical  readings  for  21472  given  in  Table  II.  As  the 
thermometer  reads  higher  in  a  horizontal  than  in  a  vertical  position,  and  the  6-correc- 
tious  in  both  positions  are  the  corrections  at  the  various  points  when  the  correction 
at  freezing-point  is  zero,  therefore  the  ft-corrections  vertical  are  to  be  changed  into 
fr-correctious  horizontal  l)y  increasing  the  vertical  5-correctious  at  the  various  points 
by  the  differences  between  the  excess  of  the  horizontal  over  the  vertical  readings  at 
freezing-point  and  the  points  for  which  the  horizontal  corrections  are  required.  Thus 
the  excess  of  the  horiztmtal  readings  from  Table  II  at  freezing-point  is  0^.03,  and  at 
450,  629,  75^,  and  90°,  respectively,  0^.05,  (P.07,  0^.09,  and  O^.H.  The  vertical  6-oor- 
rections  will  therefore  have  to  be  increased  by  0°.02,  0^.04,  0^.06,  and  O^.OH,  respect- 
ively, at  the  points  45°,  62°,  75°,  and  90°,  to  give  the  horizontal  ft -corrections. 

The  horizontal  comparisons  of  21472  were  made  with  6163  vertical.  The  stems  of 
both  thermometers  projected  from  the  vessel  containing  the  water  in  which  they 
were  compared.  The  temperature  of  the  projecting  part  was  known  by  means  of  a 
thennometer  lashed  to  the  stem.  Proper  corrections  w<Te  made  to  the  indications  of 
both  thermometers  when  the  temperatun?  of  the  stems  differed  from  that  of  the  water. 
The  greatest  correction  for  this  difference  of  temperature  in  any  case  was  0^.07  F.  In 
deriving  the  horizontal  6-corrections  from  the  total  corrections  as  given  by  Professor 
Rowland  in  his  letter  of  March  27,  1880,  the  a -correction  made  use  of  was  the  mean  of 
that  ffiven  by  Professor  Rowland's  readings  in  melting  ice,  vertical,  March  16  and  18, 
and  those  made  at  Detroit  March  27,  vertical,  the  mean  being  increased  by  0°.03  to 
reduce  it  to  a  horizontal  position.  This  mean  was — U°.OP,  so  that  the  a-correction  used 
was  (— 0*^.08  — 0°.03)=—0°.ll.  Table  VII  contains  the  horizontal  ft-corrections  de- 
rived from  the  vertical  comparisons  of  November,  1879,  and  the  horizontal  comparisons 
of  March  16  and  18,  1880. 

Tablb  VII. — h^on-eclions  of  21472  to  reduce  to  abnolute  temperature.     Horizontal, 


Kind  of  comparison. 


Date. 


Temperatures  and  corrections. 


Horizontal  comparison  with  Baudin  6163 j  Mar.  16, 1880 

Horisontal  comparison  with  Baudin  6163 '  Mar.  18, 1880 

I 
Mean  of  two  days 

Vertical  comparison  with  6163  and  6165  re-  }    Nov.  4,  6, 10, 
daoed  to  horizontal 1..5      11,1879. 


o 

32.00 
0.00 

32.00 
0.06 

0.00 

32.00 
0.00 


o 
53.2 


o 
63.3 


o 
75.4 


-0.08     -0.07  ,  -0.09 


52.2 


62.4    1    75.6 


o 

90.4 
-0.06 

91.1 


-0.08     -0.08     -0.07  j     -0.02 
-0.  08  '  -0. 08     -0. 08       -0. 04 


45. 00  '    62.  00  ;    75.  00 
-0.04     -0.06  '  -0.07 


90.00 
-•.08 


To  obtain  the  corrections  of  21474,  21475,  21476,  230,  and  6131  to  reduce  to  abso- 
lute temperature,  comparisons  were  made  with  them  and  21472  March  29  to  April  1, 
1880,  at  Detroit.  Comparisons  were  also  made  with  21472  and  Geisslers  1,  2,  3,  and  4. 
The  comparisons  were  made  vertical  in  water.  The  readings  of  the  thermometers 
were  made  by  a  telescope  with  a  micrometer,  except  the  Geisslers  and  occasionally 
6131,  the  readings  of  which  were  estimated  by  the  telescope.  The  comparisons  were 
divided  into  two  parts,  21472  with  the  Geisslers,  and  21472  with  all  the  others.  The 
method  of  observation  was  first  to  read  21472,  then  the  others  under  comparison  at 
that  time,  and  last,  21472  again.  The  mean  of  the  two  readings  of  21472  is  the  quan- 
tity taken  to  compare  with  the  other  readings  of  thermometers.  The  dilferences  in 
the  first  and  last  readings  of  21472  were  usually  not  greater  than  0^.02 ;  the  greatest 
diiferenoe  was  in  one  instance  0*^.04.  A  set  of  readings  usually  took  about  4  minutes. 
The  temperature  of  the  air  in  the  room  duriug  comparison  was  kept  the  same  as  that 
of  the  water.  Six  sets  of  readings  were  made  at  each  temperature  compared,  which 
took  about  one  hour.  The  greatest  ranges  in  the  temperature  of  the  water  daring 
comparisons  were  at  45°,  0o.02;  at  62*^,  (P.30;  at  75'^,  0^^.05,  and  at  90^,  0^.08.  The 
thermometers  when  in  the  water  were  close  together,  21472  being  in  the  center  of  the 
ffroap  and  the  distance  between  the  outside  thermometers  not  being  greater  than  6 
inches.    The  bulbs  of  the  thermometers  were  nearly  in  the  same  level. 

The  water  was  kept  continually  stirred  while  the  thermometers  were  not  being  read. 
There  was  about  1  inch  of  water  between  the  thermometers  and  the  glass  side  of  the 
vessel  through  which  they  were  read.  Tables  VIII  and  IX  contain  the  readings  of  the 
thermometers  vertical  in  water,  each  result  being  the  mean  of  six  observations,  except 
those  for  the  Geissler  at  75^  and  90^,  which  are  the  means  of  four,  and  the  readings  of 
31472,  which  are  the  means  of  twelve  at  most  temperatures,  and  of  only  eight  at  the 
75°  and  90°  comparisons  with  the  Geisslers. 
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Table  VIII. — Mean  thermoneter  readings  in  water.     Veriicah 


Date. 


1860 
March  16, 18, 27, 31  ... .' 

March  29 

March  29 

March  80 

March  30 


T.  &S.     Baudin. 


*32. 08  F. 
45.31 
62. 48 
74.66 
90.37 


21474.    21475. 


*B2.  00  F. 
45.21 
62.44 
74.59 
90.31 


*32. 00  F. 
45.25 
62.45 
74.61 
00.36 


21478. 

230. 

0 

o 

*32.04F. 

*32. 48  F. 

45.27 

45.81 

62.46 

62.80 

74.61 

74.79 

00.37 

90.44 

^0.  i.'*  r. 

7.04JS 
17.10U 
23. 7« 
31450 


*R«adingB  in  meltinj;  ic«,  21472  mean  of  Profoiwor  RowlancVs,  March  16,  18,  verttcal,  and  DrtroiL 
March  27,  vertical;  other  Casellas,  March  27,  vertical;  230,  March  31,  vertical;  6131,  March  :r:.  II, 
vertical. 

Table  IX. — Mean  thermometer  readings  in  water.     Vertical. 


Date. 


1880. 

March  20 

March  29 

March  29 

Aprill 

March  30 


Caaella. 

Geiaalers. 

21472. 

1. 

2. 

o 

S. 

4. 

o 

o 

o 

o 

*3i  08  F. 

*32. 48  F. 

*82. 40  F. 

•3L46F. 

*32.82F. 

45.36 

45.80 

45.60 

44.72 

4&80 

62.18 

62.86 

62.40 

6Le6 

82.58 

75.27 

76.08 

75.70 

74.77 

76l58 

90.40 

9L34 

90.90 

90.00 

08.80 

*  KeailingB  in  nieltinj;  ice,  21472  same  as  in  Table  YIII.    The  Oeiaalers,  March  20. 

By  means  of  the  ft-correetious  of  21472  given  in  Table  VI,  mud  the  a-correction,  the 
total  correction  of  21472  can  be  obtained  by  adding  to  each  5-correction  the  o-correc- 
tion,  which  is — 0^.08,  at  the  time  of  the  comparisons.  Applying  the  total  corrections 
obtained  in  this  way  to  the  readings  of  21472,  and  taking  the  differences  between  these 
corrected  readings  and  the  other  tliennometer  reiulings,  there  will  be  obtained  the  total 
corrections  of  the  other  thermometers.  Table  X  contains  the  total  corrections  of  the 
thermometers  derived  in  this  way.  Table  XI  contains  the  fr-corrections  bf  the  same 
thermometers,  and  is  derived  by  subtracting  from  the  total  corrections  the  correction 
of  each  thermometer  at  freezing  point,  or  its  o-correction. 

Table  X. — Total  corrections  of  thermometers^  Afarchy  1880,  to  reduoe  to  ahtolute  tempera- 
ture.    Vertical. 


Ca8ollaH. 


Geisalera. 


Tempera- 
ture. 


!     21472. 


LM474. 


I 


o 

32  F. 

45 

62 

75 

90 


—0.  0«  F. 
'  — ().  10 
1  —0. 10 

—0.09 

— «.08 


o 

0. 00  F. 

0.00 
—0.06 
—0.02 

—0.02 


I 


21475. 


2147G. 


1. 


0.  00  F.  ;  —0. 04  F. 

—0.  04  i  — 0.  06 

-0. 07  —0. 08 

_0.  04  I  —0.  04 

—0. 07  —0.  08 


—0. 48  F. 
—0.54 
:  —0.78 
—0.90 
—1.02 


2. 


o 

— 0.40F. 

—0.34 

—0.41 

-4X88 

—0.58 


4. 


+0.54F. 

+8.M 

+0L43 

+0.41 

+a815 


82  F. 

84 

45 


— Ot 


48 


Tablk  XI. — b'Corrections  of  thermometer  to  reduce  to  abeolute  temperaiura*     VerHcal, 


Teiiipora- 
ture. 


0 

[i'2  F. 

45 

62 

75 

90 


CauellnB. 


21472. 


21474. 


21475. 


Gtoisfllcim. 


0.  00  F. 
—0.02 
—0.02 
—0.01 

0.00 


0.  00  F. 

0.00 
—0.06 
—0.  02 
—0.  02 


0.  00  F. 
—41.04 
—0.07 
—0.04 
—0.07 


21476. 

1. 

8. 

8. 

4. 

o 

o 

o 

o 

o 

0. 00  F. 
—0.02 
—0.04 
—0.00 
-0.04 

0.00F. 
—0.06 

—aso 

—0.42 
—0.54 

aooF. 

+0.08 
—4X01 

—a  12 
—a  18 

OiOOF. 

0i80 
-4X18 
—0.18 
-4X88 

0i08F. 
—0.08 

—a  IS 

-4X18 

Table  XII  contains  tbe  ^-corrections  of  Baudin  6131,  deriyed  in  the  same  Wfty. 
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Tablb  XII. — Jhcorrections  of  Baudin  6131,  to  reduce  to  absolute  temperature.     Vertical. 


Thermometer- 
reading. 

b-Corrections. 

1 

o 

0.36C 

7.65 
17.10 
23.78 
32.45 

o 

O.OOOC 
+0.047 
+0.134 
+0.226 
+0.289 

1 

From  the  vertical  ^-corrections  of  Tables  XI  and  XII,  the  horizontal  b-corrections  are 
derived  by  applying  to  the  vertical  6-correctious  of  each  thermometer  the  differences 
of  the  quantities  given  in  Table  II  for  the  32°  point  and  the  points  for  which  the  hori- 
zontal 6-corrections  are  required.  As  th^se  diliertMiceH  wIkmi  the  thennomet^^rs  are 
horizontal  increase  with  the  temperatnre,  the  effect  of  this  reduction  to  the  horizontal 
position  will  be  a  gradual  numerical  increase  of  the  minus-corrections  of  the  Casellas 
and  a  numerical  decrease  of  the  plus- corrections  of  6131. 

The  corrections  of  the  Geisslers  undergo  no  alterations,  as  the  readings  vertical  and 
horizontal  are  the  same.  Tables  XIII  and  XIV  contain  the  horizontal  b-corrections 
derived  in  this  way. 

Table  XIII  has  also  the  5-corrections,  horizontal,  of  21473,  derived  from  horizontal 
comparisons  with  21472,  made  in  January ^  1879,  taking  the  horizontal  ^-corrections  of 
21472  as  given  in  Table  XIII.  The  corrections  of  21473  as  derived  in  this  way  are  giveiii 
because  the  thermometer  was  broken  in  the  summer  of  1879,  while  being  used  m  the 
comparing-room  of  the  base-apparatus. 

Table  XIII. — b  corrections  of  thermometers  to  reduce  to  absolute  temperature.    Horizontal, 


1 

Caaollas. 

GeiBslers. 

p 

21472. 

21473. 

21474. 

21475. 

21476. 

1. 

1 

2. 

1 

3. 

4. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

82F 

0.00F 

0.00F 

O.OOP 

0.00F 

O.OOF 

O.OOF 

O.OOF 

O.OOF 

*   O.OOP 

45 

-0.04 

-0.04 

-0.01 

-0.05 

-0.03 

-0.06 

+0.06 

0.00 

—0.02 

62 

—0.06 

-0.01 

-0.08 

-0.09 

-0.07 

—0.30 

-0.01 

-0.12 

-0.18 

75 

-0.07 

-0.05 

-0.05 

—0.06 

-0.04 

-0.42 

-0.12 

-0.13 

-0.08 

90 

-0.08 

-0.08 

—0.06 

—0.10 

-0.11 

-0.54 

-0.18 

-0.22 

-0.16 

Tablb  XIV. — b-corrections  of  Baudin  6131,  to  reduce  to  absolute  temperature,    Horigontal, 


Thermometer- 
readings. 

b-Corrections. 

o 

0.36C 

7.66 
17.13 
23.82 
32.51 

o 

o.oooc 

4-0.033 

+0.103 

.  +0.183 

+0.231 

The  thermometer  Troughton  and  Simms  No.  230  was  calibrated,  but  the  bore  was 
foiind  to  be  so  poor  that  the  work  was  not  carried  to  any  great  extent.  The  calibra- 
tion correction  at  12(P  F.  is  +  l^*!  ^^*  As,  however,  important  work  has  been  done 
with  this  thermometer,  which  renders  a  knowledge  of  its  corrections  necessary,  it  was 
decided,  in  addition  to  the  corrections  derived  from  the  comparisons  given  in  Table 
Till,  to  get  the  corrections  at  as  many  other  x>oints  as  possible  from  all  the  comparl- 
BonB  ever  made  with  it  and  any  of  the  Casellas,  or  with  it  and  any  other  good  ther- 
mometer that  had  been  compared  with  the  Casellas,  as  the  Baudin  6131,  or  Ai,  As,  As, 
A4.  That  some  idea  of  the  calibration  corrections  may  be  formed,  the  observed  lengths 
of  three  columns  of  mercury  are  given  in  Table  XV  as  measured  in  different  parts  of 
the  bore. 

152  E 
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Table  XY. — Calibration  of  T,  and  S,  No,  230'^mea8ured  lengths  of  column, 

90O  COLUMN. 


es 

;:-       i 

• 

es 

u 

Space. 

> 
't 

1      o§ 

£ 

o 

S  0 
o 

H 

o 
o 

o 

1 

[32-1191 

86.07 

86.07 

86.07 

[122-211] 

88.15 

88.20 

88.18 

Mottn 

87.12 



MN. 

i_ 

60°  COLU 

[32-92] 
[92-152J 
1152-212] 

Vleaii 

1 
o 

60.45 
60.35 
62.01 

o 

60.  47 
60.43 
02.  01 

o 

60.45 
60.39 
62.  00 

o 

60.45 
60.36 
62.01 

o 

60.  4G 
60.38  ! 


60.95  i 


30°  COLUMN. 


[32-62] 
[62-92 J 
[1)2-122] 
122-l.V.'  ] 

1.')2-1KJ] 

182-212] 


Mean 


o       I  o 

30.23  ,  30.21 

30.07  I  30.06 

20.78  I  20.77 

30.43  ;  30.44 

30.  76  30.  77 


31.11 


31.  07 


o 

30.22 
30.06 
29.  78 
30.44 
30.76 
3L09 


30.39 


With  those  observations  th(i  calibration  corrections  given  in  Table  XVI  wtv.  c<»i 
puted  according  to  the  method  known  as  Hallstrom's,  which  is  the  same  as  that  un 
by  Lieutenant-Colonel  Clarke  in  his  work  on  Standards  of  Length. 

Tablk  Wl.—CaUhration  correctiom  of  T.  and  S,  No,  230. 


Temperature.       90^  column.     >    60°  column.        30°  colamn. 


o 

32 
62 
92 
122 
152 
1H2 
212 


o  o 

0.  0  0.  0 

!!!!!!!!!!!!""" +a49 

-1-1.05  

I         +L06 

0.0 o.o" 


0.0 
+0.17 
+0.50 
+L11 
+1.06 
+0.60 

0.0 


Table  XVII  contains  all  the  observations  made  use  of  in  the  determination  of  tl 
corrections  of  230,  except  those  already  given  in  Table  VIII. 
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Table  XVII. 


Date. 


Kamber  of 
,   observations 
I  and  position  of 
!  thormomoter. 

i 


Tliermometer- 
readings. 


Horizontal.     I    Casella  21472. 


Thermometer- 
readings. 


T.  <k  S.  230. 


December  16,  1875 
January  17,  1876. . 


20 


*32.01  V. 
59.25 


•32. 33  F. 
.')9.  50 


'  Clark  ynTil  ther- 1 
Horizontal.     |     momcters  Ai,       T.  &  S.  230. 
I      As,  A8,A4. 


December  16,  22,  1875 *32.40  F. 

January  10,  1876 8  58.84 

.January  12,  1876 '  16  i  59.95 

.January  8,  1876 2  ,  64.92 


*32.33  F. 
58.86 
59.  95 
64.82 


Vertical. 


Casella  21472. 


T.  &.  S.  230. 


January  2,  3,  April  2,  1877 i 

March24,  April  3, 1877 20 

March  23,  31,  1877 20 

March  26,  30,  1877 20 

March  27,  29,  1877 20 

March  28,  1877 10 


Horizontal. 


*32.00  F. 
40.49 
50.16 
60. 22 
70.22 
79.84 


Bandin  6131. 


*32. 31 
40.  K7 
50.54 
60.44 
70.  30 
79.80 


T.  &  S.  230. 


February  13,  14,  1880 
Februarv  13,  14,  1880 
February  13,  14,  1880 
February  13,  14,  1880 
February  13,  14,  1886 
Febniarv  13,  14,  1880 
February  13,  14,  1880 


4 
4 
4 
4 
4 
4 


*0.  386 

4.  632 

5.  772 
6.792 
7.998 
9.  034 

10.  044 


*  These  readings  in  melting  snow  or  ice. 


*32.  38  F. 
40.14 
42.  27 
44.11 
40.  32 
48. 13 
.50.00 


By  DieanH  of  these  observations  and  those  in  Table  VIII,  the  ^-corrections  of  230 
are  derived,  to  rednc<?  to  absohite  temperature.  Where  the  readings  worn  made  ver- 
ticil, the  horizontal  corrections  are  deduced  with  values  given  in  Table  II.  Whore 
comparisons  with  Ai,  A^,  A3,  A4  ^vere  made  the  horizontal  ^-corrections  of  Ai,  A^,  A3, 
A4,  for  absolute  temperature,  were  used,  which  are  derived  from  the  comparisons  of 
21472  with  them,  made  January  and  May,  IHTD.  Table  XVIII  contains  t)ie  h-correc- 
tions  of  2;W  to  reduce  to  ahsolute  temperature.  The  corrections  of  61151  made  use  of 
are  in  Table  XIV. 
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l™p. 

CorracUon. 

D.te. 

mameler.             | 

00.4 

+11.  ;5 

Vert.,  21*72. 

Tablu  XIX  cuutaiiis  tlio 


of;£H),  takvii  fhiua 


e  coiietruct«id  with  thi 


•t>  K'vi-'U  in  Tubie  XVII,  llm  t<uuiieratiire  buiiig  tlie  abBciBsas  and  tbe  c 
tho  onliiiHtes.  Table  XIX  Liih  also  the  t-coTrvuliouH  to  redace  to  absolute  tempen 
tun)  nf  A|,  A],  At,  A-i  aud  B|,  Uj,  B],  Bt-  Those  uf  Aj,  Ag,  A>,'  Ai  are  derived  from  Ihi 
liuriKiiutiil  <:oii)|iariiH>ti8  maiie  with  tlwu  aud  21472,  Januai?  and  May,  1H79.  The  ctaitt- 
tiiniH  of  IJ|,  Bi,  IJa,  B,  are  lU-rived  by  applviug  to  tlie  6-comictiaDs  of  A,,  At-  A*  A, 

S'lveii  ill  Tablo  XIX,  the  ditt'urHuces  betwei^u  the  ft-correctiona  of  Ai,  A,,  A^  A,  anil 
1,  B],  Uj-BfObtaiiiuil  from  Lii-ntenaut-Colonel  Clarke's  vahies  of  their  total  correction 
Slveiiin  tliu  nniort  for  Itff &,  pa^  57.  TbUuiethodof  deriving  the  coirectionaof  the  A| 
g,  A],  A(  anil  tbeii  Bi,  lij,  Bg,  B,  by  the  ditterenceH  is  adopted  in  preference  to  thi 
method  of  K^ttini;  tliu  correotinim  of  B|,  Bg,  Bi,  B^  first  from  compariaouH  made  witt 
31472  in  May,  ttJTtl,  and  then  the  corrections  of  Ai,  Aa,  At,  At  by  diSenmcee,  becknsi 
there  were  twoseteof  coiuparisoiis  of  A|,  Aa,  At,  A,  with  2I47S  and  only  one  set  witi 
B|,  B],  Ba,  Bi-  The  greatest  discrepanuy  in  tite  two  sets  was  Qo.OS  F.  If  the  t 
corrections  of  B|,  Bi,  Ba,  B^  liad  been  derived  fioni  the  horizontal  companaona  wit) 
31472  made  May,  lH7y,  instead  of  fh>iu  the  i-corrections  of  Ai,  At,  A»,  A,  bv  roeani 
of  Clarke's  di&'eronces,  the  correetious  at  52",  55°,  57°,  62°,  and  93°  would  hare  beei 
less  by  the  i[nautities  O'.OS,  0°.04,  0°.01,  Qo.OG,  0°,03,  reapeotivBly.  Thew  number 
r^>reseut  the  discrepancies  arising  fWim  errors  of  ubsoivation  between  the  two  BVatcmJ 
ofcomparisoiiH  uf  A|,  Aj,  Ag,  A*  with  Bi,  Bj,  B,,  Bt,  as  made  by  liieuteDant-(^olone 
ClurkeiuAprii.  1874,  and  at  Detroit,  iu  May,  1879.  Clarke'snMalt«fattIiediflerenceao 
Ai,  Aj,  Ag,  Ai  and  B|,  Bg,  Bj,  B^,  are  adopted,  becanso  he  probably  had  the  beat  facil 
ittes  fur  making;  ac^^iirate  rewlings  of  them. 


T*Bi,K  XIX. — b-correctiOH'  to  reilmt  to  abtolitte 


Hmrizomtat. 


2M. 

Mud  of 
A„A,A.A<. 

VMior 

OJWF. 

+0.03 

a«, 

+0.M 

+o.o» 

+0.OB 

i-oiio 

-0.M 

i... 

To!te 

+«.  as 

+».» 
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Table  XX  contains  the  o-corrections,  or  the  corrections  derived  from  the  readings 
in  meltinjjj  ico  of  the  Casella  thermometers.  The  a-correction  of  21472,  adopted  for 
March,  1H80,  is  th«  mean  of  the  vertical  determination  at  Detroit  and  that  by  Pro- 
fessor Rowland  at  Baltimore,  both  rednced  to  a  horizontal  position.  The  a-correc- 
tion of  the  other  Casellas  for  March,  1880,  are  the  vertical  results  corrected  by  the 
quantities  in  Table  II,  to  rtMluce  to  the  horizontal  position. 

Table  XX. — a-correctiona  of  thermometers.     Horizontal, 


Date. 


21472. 


January,  1875,  Kcw 
Observatory,  Eng- 
land   

March,  1875,  Detroit. 

DocemlH'r,  1875.  De- 
troit   

S<'ptember,  1870, 
Paris.  Sainte 
Claire  Devill*^ 

December,  1876,  De- 
troit  

Mav,  1879,  Detroit 

November,  187  9. 
Baltimore,  Pro- 
fessor Rowland . 

March  16,  18,  1880, 
Baltimore,  Pro- 
fessor Kowlant 

troit 5 


0.0 
+0.06 

-0.01 


F. 


880,  ) 
Pro-> 
id.,  i 


0.00 

-0.04 
-0. 11 

-0.  06-0. 0.1)= 
-0.09 


(-0.  09-0. 03)= 
-0.12 


-0.10 


21473. 

21474. 

21475. 

21476. 

o 

+0.1    F. 
+  0.13 

-f  0.  08 

1 

o 

,            +0.1    F. 
'            +0. 14 

+0.06 

o 

+0. 1       F. 
+0.15 

+0.07 

1 

0 

+0.1        F. 
+0. 1.1 

+0.08 

1                   ' 

;                                    1 

-0.05 

-0.05 

-0.05 

-0.08 

1 

i 

''.V'.V//.. 

(-0.  00-0.  04)= 
-0.04 

(0.  00-0. 05)= 
-0.05 

(_0. 04-0. 03)i- 
—0.07 

Table  XXI  contains  the  a-corre<itions  of  the  Geissler  thermometers.  In  Ang^t, 
1878,  Goisslor  No.  1  was  sent  from  the  Sandusky  base  with  the  graduated  scale 
loose.  The  soalo  was  rofastened.  An  interpolated  value  of  the  a-correction,  there- 
fore, between  — 0^.22  and  — (F.55  would  not  be  correct.  As,  however,  the  actual 
change  of  freezing-point  of  No.  1  between  January,  1877,  and  January,  1879,  was 
probably  something  near  the  same  amount  as  for  the  others,  a  rate  of  change  equal  to 
the  mean  of  the  changes  of  the  others  might  be  used  to  derive  its  n-correction  be- 
twe(Mi  January,  1877,  and  January,  1879. 

Table  XXI. — a-corrections  of  Geissler  thermometers.     Horizontal. 


Date. 


No.  1. 


No.  2. 


No.  3. 


o  o  o 

January,  1877,  Detroit -0.  22  F.       — 0. 13  F.  +0.66F. 

January.  1871).  Detroit |  ♦—0.65  —0.40  +0.50 

January.  1880,  I)«troit —0.50  —0.41  +0.50 

March.  1880,  Detroit —0.50        ,  —0.40  +0.51 

April  9.  1880,  Detroit t-0.  08  

A uztiMt  20,  1880.  Detroit —0.47  -0.10  

December  8,  1880,  Detroit -fO.  49 


No.  4. 


-0. 18  F. 
-0.36 
-0.28 
-0.36 


-0.38 


*  S4>e  remarks  above. 

t  Scale  taken  (mt  to  remove  moisture ;  refastened  in  a  different  position,  April  8,  1880 

• 

Table  XX 1 1  contains  the  corrections  at  freezing-point  of  Troughton  and  Simms  No. 
•230;  Baudiii,  ()i:U,  Ai,  A2,  A,,  A4and  B,,  Bi,  B3,  B4.  There  is  no  difference  in  the 
horizontal  and  vertical  readings  of  6131  at  freezing-point.  The  diff'erence  in  the  read- 
ings of  '230  at  freezing-point,  horizontally  and  vertically,  is  0^.08,  as  shown  in  Table 
II.  To  change  any  vertical  correction  at  freezing-j»oint  into  a  horizontal  freezing- 
]>oint  correction  for  the  same  time,  that  quantity  must  therefore  be  applied  to  the  ver- 
tiral  rt-correction.     Ai,  A2,  A3,  A4  and  Bi,  B2,  63,^4,  are  always  observed  horizontally. 
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Tablk  XXII. — a-corrections  of  thermametera. 


Troughtoii  and  Simnirt  230. 


Bandin  6131. 


l)at«' 


TositiuD. 


a-ror- 
rec-tion. 


Date. 


Position. 


n-vor- 


Dt'OrmlHT  1»,  1873   Vertical  ....      0.  OG 

January  6.  1S74 Vertical -0.  07 

March  8.  1875  Horizontal . .  -0.  32 

Df  ri'inbor  10,  lb75 Horizontal . .  —0.  33 

April  2,  1877 Vertical  ....  -0.31 

Novt  inbor  17,  1879 Horizontal . .  -0.  36 

Fehruurv  14,  1880 Horizontal . .  -  0.  38 

March  31,  1880 Vertical  ....  -0.  48 

March  31.  1880  Horizontid   .  —0.  52 

April  9,  1880  Vertical  ...    -0. 48 

Ajnil  9,  1880 Horizontal..  —0.53 

Xoveinber  20,  1880 Vertical -0. 44 


F.     May  15, 1879 Horizoutal       -  o.  2:.2  C. 

I  Fobmarv  13, 14, 1880 Horizontal . .      0.  3h6 

Marcli  20, 1880 Horizontal . .  -0.  Xni 

March  27, 1880 Vertical -  o.  r*i 

'  March  27, 1880 Horixontal . .  -0.  :i^ 

March31,1880 Vertical...    -0.3;« 


Table  XXII — Contiuued. 


Mean  of  Ai,  As,  As,  A 4. 


Mean  of  Bi,  Bs,  Bs,  B«. 


Dale. 


a-cor- 
rection. 


Date. 


a-cor- 
rectfoD. 


April,  Mav.  1874,  Clarke -  0.  29  F. 

March,  187') -  0.  37 

Decemlxr,  1875 —0.40 

May,  1879 -0.44 

March  31,  1880 -  0.51 


April.  May.  1874,  Clarke. -o. 2« F. 

March,  1875 -  0. 34 

December,  1875 —0.38 

May,  1879 _o.42 


Ccisclla  2147*2  tvhk  coin])anMl  wlu'ii  horizoutal  with  21474,  21475,  and  21476,  in  Jan- 
uary aud  May,  lH7y.  It  will  l)o  of  iuti'rest  to  st*.e  how  tho  coircctioiiH  deducetl  fn>iD 
those  (■ou)]>ari8ous  agree  with  the  eorrectious  froui  the  vortical  coinpariHniit)  of  Mar<'h. 
IB^^O. 

Tahle  XXIII  coiitaiuH  the  rorrectiou.s  a.s  derived  froui  both  sots  of  eoinparisioiis. 

Taulk   XX II I. — h-conrctions  of  thermometers  to  reduce  to  absolute  temperature.       Hori- 
zontal. 


21474. 


21475.  2147a 


Temperature. 


March, 
1880. 


o 

32=  F 0.  00  F. 

45^  F -0.01 

62^F -   ().  08 

7r)^F -0.  or, 

OO^-F -i).  ()(! 


^lav,  1879. 


o 

0.  00  F. 
-0.02 

-  -0.  08 
—0.  08 

-  0.09 


March,     January,     March. 
1880.  1879.  1880. 


o 

0.  00  F. 

-0.  05 

0.09 

-0.06 

0.10 


o 
0.  00  F. 
-0.03 
-  0. 05 
-0.08 
-0. 12 


o 

0.00  F. 

-0.03 

-0.07 

.-0.04 

'-0. 11 


May,  1879. 


aooF 
—a  01 

-0.0T 

—a  07 
— o.io 


Table  XXIV  rontaius  the  /^-eorrectious  of  tlie  <i<'is8ler  thonuoinetem  to  roduee  to 
absolute  teiujx'rature  ileduced  from  the  vertical  <'oiupariHou8  with  21472,  made  March, 
1H77.  aud  March,  IH.^O. 
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Table  XXIY. — h-corrections  of  Oeissler  thermometers  to  reduce  to  absolute  temperature. 

Vertical. 


TemiieTatare. 


No.1. 


March,    :  Mareli, 
1880.  1877. 


No.  2. 


o 

32°  F O.OOF. 

450F -0.06 

e2«>F —0.30 

760F -0.42 

90OF —0.54 


0.  00  F. 
-0.18 
0.  39 
-0.50 


March,      March, 
1880.  1877. 


O.OOF. 
4-0.06 
-0.01 
-0.12 
-0. 18 


I     0.  00  F. 

—0.03 

-0.11 
I  -0. 21 


No.  3. 


March,      March, 
1880.      I      1877. 


0. 00  F. 

0.00 
-0.12 
-0.13 
-0.23 


0. 00  F. 
-0.02 
j-0. 15 
I  -0.  20 


No.  4. 


March,   March, 
1880.     1877. 

i.. 


0. 00  F. 

-0.02 

-0.13 

-0.08 

0.16 


o 

O.OOF. 
-0.08 
—0.18 
-0.18 


It  will  be  ohscrv'ed  from  Table  XXIV,  that  tho  com^ctions  (h^rived  from  the  1877 
comparisons  differ  by  about  a  t<Mith  from  the  corrections  given  by  the  later  comparisons, 
and  always  in  the  same  direction,  the  old  valnes  giving  a  lower  corrected  temperatnro 
than  the  new.  An  explanation  of  this  discrepancy  may  possibly  be  that  the  freezing- 
points  of  the  G<?issler  thermomt^ter.s,  on  which  the  1877  comparisons  depend,  were 
determined  three*  month.s  before  the  comparisons  wore  made,  and  in  the  interval  a 
chaiige  might  have  taken  place.  The  Geissler  thermometers  were  new  at  that  time, 
and  a  rise  of  the  freezing-x>oints  of  one-tenth  in  three  montlis  is  quite  probable.  The 
corrections  of  the  Geis.sler  theniiomcters  given  in  the  printed  report  for  1879  were 
derived  from  the  A-ertical  com])ari8ons  of  March,  1877,  taking  the  corrections  of  21472 
as  given  by  its  comparisons  with  6131.  These  eomparisons  of  21472  with  6131  were 
ma^e  in  a  horizontal  position.  The  corrections  for  a  vertical  position  were  derived 
from  the  horizontal  corrections  by  applying  a  constant  0^.04  for  all  points  of  the  scale. 
This  constant  was  the  observed  ditii^rence  of  the  horizontal  and  vertical  readings  at 
freezing-point.  On  this  account,  the  corrections  of  the  Gcisslers  in  the  1879  report  are 
erroneous,  by  quantities  varying  from  0°.01  to  (PM  in  addition  to  the  errors  arising 
frt)m  the  uncertainties  of  the  freezing-])ointvS  at  the  time  the  comparisons  were  made. 

Table  XXV  contains  the  (corrections  of  21472  to  reduce  to  absolute  temperature  and 
also  the  corrections  as  derived  from  comparisons  with  Baudin,  6131,  taking  6131  as 
the  standard.  It  will  be  seen  that  the  difference  in  the  two  systems  of  corrections 
is  about  one  tenth  throughout  the  scale,  so  that  the  effect  of  lisin^  the  corrections 
to  reduce  to  absolute  temperature  will  be  to  diminish  uuirormly  all  the  previously 
correct>ed  temperatures  by  about  one-tenth.  The  last  column  in  Table  XXV  represents 
the  difference  between  the  air- thermometer  (absolute  temperature)  and  mercurial 
thermometer. 

Table  XXV. — b-corrections  0/ 21472.     HorizoniaJ. 


Temp. 


32 
45 
62 
75 
90 


b-corrections  to  re- 
duce to  absolate 
tempei'ature. 


0.00  F. 

0.04 

0.06 

0.07 

0.08 


b-corrections   as 
given  by  6131. 


Differences  of  air 
and  mercurial 
thermometers. 


+ 

^- 


0.00 

0.04 
0.02 
0.00 
0.02 


-  0.08 

-  0.08 

-  0.07 

-  0.06 


The  corrections  of  6131  as  a  calibrated  stnndand  mercurial  thermometer  are  given  in 
the  printed  report  for  1879.  Interpolated  values  of  the  corrections  from  that  table  are 
shown  side  by  side  with  the  corrections  to  absolute  tem])erature  in  Table  XXVI. 

The  corrections  to  reduce  to  absolute  temperature  of  6131  are  given  in  Table  XTV. 

Table  XXVI. — b-correctious  of  Baudin  6131.     Horizontal. 


Thermometer  read- 
ings. 


0. 36  C. 

7.66 
17.13 
23.82 
82.51 


6-correction8  to  re- 
duce to  abHolute 
temperature. 


&-correction8  from 
calil)ration   and! 
scale-corrections. 


!  Difference    in  the 
two  systems. 


Differences  of  air 
and  mercnrial 
thermometers. 


I 


+ 
+ 


o 

0.  000  c. 
0.033 
0.103 
0.183 


-f  0.231 


0.  000  C. 

0.052 

0.148 
-f  0.225 
-H  0.275 


+ 


0. 019  C. 
0.045 
0.042 
0.044 


—  0. 03  F. 

—  0.08 

—  0.08 

—  0.08 
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The  last  colmnn  of  Table  XXVI  represents  the  difference  between  the  air  thermome- 
ter (absolute  temperature)  and  mercurial  thermometer. 

The  (-corrections  of  21472,  taking  Baudin  6131  as  the  standard,  may  be  ohtaiQcd 
from  the  horizontal  comparisons  of  May,  1879,  and  the  vertical  comparisons  of  March. 
1880. 

Table  XXVII  contains  these  two  sets  of  corrections,  taking  Baudiu  6131  as  the  cal- 
ibrated mercurial  standard. 


Table  XXVII. — h-corrections  of  21472,  taking  Baudin  6131  as  mercurial  standard  in  hotk 

sets.    HorizontaL 


Temperature. 

iBt  set,  May,  1879. 
o 

1 
2d  act,  March,  1880. 

o 

o 

32  P. 

45 

62 

75 

90 

0. 00  F. 
+  0.04 
+  0.02 

0.00 
-  0.02 

0.00  p. 
-  0.01 
+  0.02 
+  0.01 

0.00 

The  differences  between  the  numbers  in  the  last  two  columns  are  the  descrepancies 
due  to  errors  of  observation  in  the  two  sets  of  comparisons.  The  g^atest  discrep- 
ancy is  at  45^  and  is  0^.05. 

For  convenience  in  use  and  for  reference  there  are  ^ven  together  the  foUowing 
tables  of  all  the  systems  of  corrections  of  the  Casella  and  Yard  thormometers  that  have 
been  in  use  from  time  to  time. 


Table  XXVIII. — h-oorreotions  of  Casella  thermometers,  determined  at  Kew  Oh^erratertf. 

England,     Horizontal, 

[In  nso  from  March,  1875,  to  May,  1879.] 


Temperature. 


820F , 

85  ' 

40  - 

45  

50  

65  

CO  

«5  

70  

75  

80  

85  

90  " 

95  

100  


21472. 

21473. 

21474. 

21475L 

o 

2147a 

o 

o 

o 

o 

O.OF. 

0.0  F. 

0.0F. 

a  OF. 

auF. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

■       0.0 

--0.1 
--0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

9.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ao 

0.0 

0.0 

0.0 

0.0 

0.0 

1       0.0 

0.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

0.0 

0.0 

0.0 

0.0 

-0.1 

— ai 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1      0.0 

0.0 

0.0 

0.0 

Table  XXIX. — b-corrections  of  Casella  tlurmometersj  determined  at  Detroitj  taking  Batidia 

6131  as  the  standard.    Horizontal. 


[In  use  from  May,  1870,  to  April,  1880.] 


Temperature. 


21472.     !    21473. 


o 

32°  F 0.  00  F. 

37  +0.02 

42  +0.04 

47  -10.04 

52  +0.04 

57  !  0.05 

62  +0.02 

67  H0.02 

72  +0.01 

77  -0.01 

82  -0.03 

87  -0.03 

92  -0.01 


o 

O.OOF. 
+0.02 
+0.04 
I  0.04 
+0.06 
+  0.07 
+  0.07 
+0.06 
+  0.04 
+0.01 
-0.02 
—0.03 
-0.01 


21474. 

o 

21475. 

o 

aooF. 

OiOOF. 

+0.04 

+ao4 

+0.07 

+ao4 

+0.06 

+0.09 

+0.04 

+0.08 

+0.06 

+0104 

0.00 

+  0.03 

+0.01 

+0.03 

+0.01 

0.00 

-0.02 

—0.03 

-0.04 

-0.07 

-ao4 

-0.07 

-0.02 

-Ol05 

2I478L 


a  OOF. 

+0.02 

+ao4 

+&0I 
+0.03 
+0.04 

+aoi 

+0.03 
+0.03 
—0.02 
-0.06 
-0.00 
-0.01 
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Table  XXX. — h-earreotions  of  Caaella  Ihermameters  to  reduce  to  aheolute  temperature. 

Horizontal, 

[In  use  during  and  after  April,  1880.] 


Temperatare. 


21472. 


21473. 


21474. 


21475. 


320F j    COOP. 

45       1—0.04 

02       -0.06 

75       i-0.07        ;-0.05 

90       —0.08         -0.08 


o  o 

0.OOF.  .  o.oor. 

-0.01        1-0.05 

— 0. 01         —0. 08        !— 0. 09 

—0.05         -0.06 


0.00F. 
-0.04 


21476. 


o 

O.OOF. 
-0.03 
-0.07 
-0.04 


-0.06 


—0.10        ;-0.11 


Table  XXXI. — b  corrections  of  **  Yard"  thermometers^  determined  by  Lieut,  Col.  A.  R, 

Clarice, 

[In  use  from  May,  1874,  to  May,  1879.] 


Temperatare. 


Mean  of  Mean  of 

A],  As,  As,  A4.  I    Bi,  B3,  Bs,  B4. 


820F... 
52      ... 
65      .. 
67      ... 
62      .. 
93      ... 


*0. 00  F. 
4-0.07 
--0.11 
--0.12 
--0.07 
-0.12 


*0. 00  F. 
4-0.13 
--0.15 
"0.13 
--0.09 
--0.13 


*  Derived  from  Lieut.  CoL  A.  K  Clarke's  values  of  the  total  corrections,  report  of  1875,  page  57. 


Table  XXXII.- 


-corrections  of  "  Yard"  thermometerSf  determined  at  Detroit ^  by  taking 
Baudin  6131  as  the  standard. 


[In  use  from  May,  1879,  to  April,  1880.] 


Temperature. 


Mean  of  Mean  of 

Ai,  Ax,  As,  A  4.      Bi,  B9,Bs,B4. 


I 


820F 

87 

42 

47 

62 

67 

02 

«7 

72 

V 

88 

87 

92 


0.  00  F. 
-1-0.04 
--0. 10 
-.0.12 
--0. 14 
--0.18 
--0.17 
-.0.18 
--0. 17 
--0.15 
--0.14 
--0.15 
--0.19 


O.OOF. 

0.05 

0.10 

■0.14 

0.15 

0.18 

0.13 

0.14 

0.13 

0.10 

0.09 

0.12 

0.17 
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toiiiid  not  to  be  liorizoiital  tlu'v  will  1m»  ina<l«'  so  by  tnniiu^r  the  t*»K'Ki-oiM'  a  snnti! 
aiuoiiiiT  ill  tlir  wy<*s.  Wbcn  tlio  tbr(»t'  wires  liavo ouoc  Iwm-ii  ina«li»  liori/ontal.  ^n.:/'. 
soivws  which  abnt  a^^ainst  projection  ol'  wye  above  clcvatinj^f  scrt*\v  slioulil  bi-  "n  :iii- 
jnst<'<l  that  when  they  jness  a«rainst  this  j»rojection  the  wires  are  liori/ontal.  It  :l=i 
vertical  thread  is  then  inclined,  as  shown  by  the  plninb-liiie  nttac*Ii('<l  ti*  the  rf<i.  -i 
mnst  remain  so. 

To  make  the  axis  of  the  level  i)arallel  to  the  n]n»er  siirlac<»  of  tlir  rinjrs.  it  is  n. n**- 
sary  to  make  tin*  veitical  planes  j)assin«x  thronirh  them  ])arallel  (1at«'nil  jidjn^Tni- ii  . 
and  to  niake  them  eqiiallv  inclined  to  the  horizon  (vertical  adjust iiu'iitl.     To  !;  i"n> 
the  lateral  a<ljnstment  raise  the  clips  t'asteninjx  the  level  on  the  t«*l«\s«'0]M'  and  rt  x-'h- 
thc!  level  about  the  t(des(:oj)e  a  short  distance  each  side  of  the  verti«'al.      It' tin-  biil.'li 
runs  in  ojipositc  directions  when  on  o])j>osite  sides  of  the  vertieal.  tho  lt*v«d  is  tc  1m- 
adjnhted  by  means  of  the  oi)pt>sinj;  horizontal  screws  at  one  end  <»f  tht*  Ifvcl-ia'i*".  un- 
til snch  is  not  the  case.     To  make  the  vertical  adjustment,  raise  oiio  of  the  diji'.  jiml 
read  the  level  in  its  direct  ]M)sition  and  also  when  it  isrevei-sed  on  tlit*  teh'scojie.    T!.t 
ditference  between  tlu'  ditlerences  of  en<l-readin^s  in  each  position    is  ff»nr  timr-*Tlii- 
error  of  adjustment,  and  is  to  be  corrected  by  the  o])posin^  vertical  s«'i*e\vs  at  «»ne  tni! 
of  the  level-case.     The  error  of  adjustment  nnist  not  be  allowed  to  «*xeeeil  two  di^i-*- 
ions  of  the  level.     Care  must  betaken   that  the  telescope  rinjjjs   an*  fn***  from  dust, 
while  adjusting  the  level.     After  havin^r  mad<'  the  verti<'al  adjuMtiiitMit,  it  w  ill  be  r.n  ■ 
essary  to  examine  the  lateral  adjustment  a«;;ain,  since  makin;;  one  (»f  tht'so  adJusinitiiT- 
affects  the  other. 

To  make  the  level  and  tlu^  veitical  axes  of  revcdntioii  ])eri>eudic'iilar  to  each  oth«r. 
loosen  the  small  clam])-scri*w  at  one  end  of  the  horizontal  bar  fastened  to  the  v«-riw;ii 
axis,  and  by  means  of  the  elevatin«jj  screw  raise  or  lower  that  end  of  tlu*  upper  liuri- 
zontal  bar  until  the  telesco]»e  cm  be  rotated  IHIJ-  from  any  position  andliavc  tlielevil- 
readin;;  the  same  in  both  positions. 

To  a<ljnst  the  level  iitt ached  to  the  rod.  set  u])  the  rod  in  its  trip<Nl  in  sneh  a  po'»i- 
tion  that,  when  a  ])lumb-line  is  attached  to  the  small  hook  near  tin*  top  of  The  iimI. 
the  point  of  the  ])lumb-bob  shall  coincide  with  the  ])()iut  of  a  siiiaU  eono  attached  ti« 
the  rod  n«ar  its  foot.  Now  brin*::  the  level-bubble  to  the  center  by  int'aiis  of  the  ihn-*- 
levelin«j:  screws.  In  making  this  adjustment  the  rod  slionld  not  ho  ex])Osed  tf»  Tin 
wind,  as  the  ]dumb-line  is  induenced  thendjy.  This  adjustinent  "will  bo  niaih*  at  hast 
onct'  each  day. 

Each  tinn*  thai  the  instrument  is  jdaced  on  a  station  its  axis  will  iirst  b«»  made  \er- 
tical  by  means  of  the  levelinjr  scn-ws  in  such  a  manner  that  the  telos<.'0])t>  nia>  !•♦• 
turned  around  thc  horizon  ^^ithout  tlu"  bubble  of  tin*  level  running  a  i^roat  number  oi 
divisions. 

The  telesco])c  is  linally  made  horizontal  by  means  of  thc  elevating  screw.  Tin-  in- 
clination at  the  moment  of  obs<'rviny:  must  nor  ordinarily  exeee<l  throo  divisiiuio  of 
thr  level  and  never  live  divisions.  Tlie  instrument  on<;ht  always  to  be  sbeltrreii  from 
the  sun  by  an  umbrella.  It  is  carried  from  station  to  station  without  bi'injx  fli««- 
mounted,  luit  the  level  shouM  be  taken  otf  and  carried  in  the  hand  by  tlio  olisi'rv«T  ar 
reconler. 

The  small  clani])-scre\\  nt  end  ()f  horizontal  bar  and  the  lar«;e  screw  which  faMiu-* 
the  iusirununt  imuiovably  tt»  Wu)  trijjod  should  both  he  tiimetl  tij;ht  b«'f<»n*  nrnx  im: 
the  instrument. 

The  roils  nnist  be  placed  on  the  ])lates  which  accomjiany  fh«»m,  and  held  in  :i  M-ni- 
cal  ]M)siti<in  as  indir.ited  by  the  spherieal  level  attaclu'd. 

It  is  advisable  to  always  use  ihe  same  rod  with  the  same  foot-])late.  In  plaeinurh«- 
loot-platrs  nrirjit  rare  should  In*  taken  that  they  are  h(n'iz(mta1.  cm  tirm  ^roniid.  and 
not  liable  t<»  <lian.ue.  The  up|>er  surface  of  thc  tri-onnd,  if  not  firm  and  level.  sIimtiM 
i»e  removed  with  a  s))ade. 

The  errors  of  a<lju-.tuieiit  will  be  determined  at  the  hejjinninj;  and  at  the  end  ot' 
eaeh  scries  of  observations;  that  is  t(»  s;iy.  after  bavin*;  mounted  the  instrnni«*ni.  and 
before  dismount  iii;x  it.  ami  in  all  ca<es  at  least  once  each  day.  If  the  instrunient  lias 
been  deran;ied  by  a  jar,  the  rorrections  must  be  detennined  anew. 

The  error  of  i-olliniation  will  be  (h-lermined  by  two  readinjjs  of  the  nxl.  at  a  «lis- 
tan<'<*  (»f  liftv  meters,  with  the  telis«o])e  in  its  mu'inal  ]M)sition,  and  two  wlirn  it  is  ii>- 
tated  1*"'<)  in  tlie  wyes.  The  diirercnce  between  the  means  of  the  two  readinjr**  atYer 
bein;^  eonected  for  inclination  of  le\ el  nnist  not  exceed  12.5'""' at  that  distance,  :ind 
commonly  should  not  e\eee<l  1""'-. 

The  error  of  adjustment  of  the  level  (inclination)  will  be  determined  by  n-adini: 
the  h'vel  loiirt  iiiies  when  direet.and  four  times  when  reversed  on  the  telesoojK*,  n-MTs- 
iiiiX  it  iMtween  each  readiuix.  'ihe  error  of  atljustnient  nnist  not  exciuMl  twi»  level 
di\  isions,  and  comnKUiIy  should  not  exceed  one.  All  the  details  of  the  determina- 
tion of  the  errors  nf  a<ljnstment  must  be  eiitere<l  in  the  note-book  in  their  pro]>er  place. 
It  is  always  ad\  isabje  to  have  errors  of  adjustment  as  small  as  possible,  ami  neei*H.Hjir\ 
that  they  be  well  deteiniiiied.  The  time  of  iuakin«;  these  determinations  will  lie 
recorded  in  the  n<»te  book. 
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division  of  the  level,  tables  will  be  constmcted  showing  the  corrections  to  be  applied 
to  a  rod-reading  for  an  observed  inclination  of  the  level  and  for  a  distance  determined 
by  interval  between  extreme  threads. 

Before  using  the  level  or  determining  its  value,  the  fastening  of  the  tube  in  its  case 
should  be  examined.  One  end  should  Ije  clamped  down  just  tight  enough  to  prevent 
the  tube  from  moving  easily,  but  not  tight  enough  to  strain  the  glass.  The  other  end 
should  be  lightly  clamped  so  that  the  tube  may  be  free  to  expand  and  contract  with 
temperature  changes. 

The  cotton  ]>acking  at  the  ends  should  not  exert  a  lateral  strain  on  the  tube.  All 
level  tubes  will  be  numbered  and  have  their  numbers  marked  upon  them. 

In  onlor  to  determine  the  inequality  of  the  telescope  rings  the  instrument  should  be 
mounted  on  a  stone  pier  or  other  lirm  support  and  carefully  leveled. 

The  level  should  be  carefully  adjusted,  and  the  instrument  clamped  to  prevent  its 
moving  in  azimuth. 

Now,  with  the  eye-piece  of  telescope  above  the  elevating  screw,  note  the  reading  of 
the  bubble  when  level  is  placed  on  telescope  both  in  a  direct  and  reversed  position. 
Now  reverse  the  telescope  in  the  wyes  and  read  the  level  as  before.  Several  sets  of 
observations  should  be  ma<le.  Let  B,  B'  =  inclinations  of  tele8coi)e  as  denoted  by 
means  of  level-readings  with  telescope  direct  and  reversed.    Then  the  inequ«ality  of 

B-B' 
™g8,i>  =  — ^ — . 

Sixteen  determinations  of  the  value  of  p  of  two  instruments  in  use  on  the  lake  sur- 
vey gave  probable  errors  of  ^t  0".046  and  J;  0".041.  The  inequality  may  be  expressed 
in  seconds  of  arc  if  desired,  but  for  purposi^s  of  computation  is  better  expressed  in 
terms  of  level-divisions,  as  it  can  then  be  combined  directly  with  the  error  of  adjust- 
ment of  level. 

The  centering  of  the  object-glass  will  be  examined.  This  may  be  done  as  follows : 
Draw  out  the  eye-piece  until  the  threads  are  no  longer  visible.  Direct  the  telescope 
upon  some  well-defined  object,  and  while  looking  at  it  rotate  the  telescope  in  its 
wyes.  If  the  object  remains  steady,  the  object-glass  is  sufficiently  well  centered. 
Should  the  object  appear  unsteady,  the  fault  can  only  be  remedied  by  a  maker.  The 
objective  should  be  firmly  screwed  into  the  telescope  tube. 

The  value  of  the  wire  intervals  will  be  determined  as  follows :  Set  up  a  rod  at  care- 
fully-measured distances  of  lO*"  *20°»  30™ 100"»  from  the  instrument.     Bead  the 

rod  ten  times  at  each  distance.  The  rod  may  be  altered  in  elevation,  the  \exel  may 
be  caused  to  change,  and  the  telescope  may  be  rotated  180^  (inverted),  in  order  to 
change  the  position  of  the  threads  on  the  rod.  Taking  the  mean  of  the  ten  observed 
differences  of  readings  of  the  extreme  threads  at  each  station  occupied  by  the  rod,  a 
table  will  be  constructed  giving  the  distance  in  meters  of  the  rod  from  the  instru- 
ment, for  any  observed  difference  of  reading  between  extreme  threads.  Unless  the  rods 
used  have  been  previously  compared  with  some  known  standard,  they  will  be  com- 
pared with  each  other  and  their  relative  lengths  determined. 

This  may  be  done  by  establishing  two  fixed  points,  or  two  foot-idates,  at  equal  dis- 
tances from  the  instrument,  and  differing  in  elevation  about  2.7"\  The  distance 
should  be  about  10  meters. 

Determine  the  difference  of  elevation  of  the  points  by  receding  each  rod  on  each 
point.  A  comparison  of  the  n^sulting  dittereuces  of  elevation  will  give  relative 
lengths  of  meters  on  rods.  Ten  measurements  with  each  rod  will  be  made.  The  ele- 
vation of  the  instrument  should  be  slightly  changed  between  eiich  set  in  order  to 
eliminate  errors  in  estimating  the  millimeters. 

Each  rod  will  be  numbered  and  have  its  number  marked  on  it.  The  rods  should 
also  be  kejit  dry,  and  should  be  provided  with  canvas  covers  to  protect  them  while 
being  carried  to  and  from  work.  The  distance  of  the  zero  of  graduation  above  the 
spherical  steel  spur  on  which  the  rod  stands  will  be  well  deterinined.  This  may  be 
done  with  a  right-angled  triangle  and  a  rule.  It  may  also  be  determined  by  means 
of  another  leveling  rod,  the  graduati(m  of  whi(;li  commences  at  the  foot  of  the  rod,  by 
determining  the  height  of  the  instrument  above  some  fixed  point  and  subtracting  it 
from  the  reading  of  the  rod  to  be  determined. 

The  relative  length  of  the  rods  must  be  known.  Whenever  a  bench-mark  is  con- 
nectod  with  in  such  a  way  that  tin*-  rod  is  not  i»laced  directly  on  the  bench-mark,  this 
quantity'  (a)  enters  into  t\u^  computation  of  difference  of  elevation. 

Before  commencing  work  at  any  time  all  adjustments  will  be  carefully  made.  The 
telescope  will  be  collimated  by  having  a  rod  set  up  at  a  distance  of  lifty  meters,  and 
noting  the  imsition  of  the  wires  on  the  rod  when  the  telescope  is  normal  and  when 
inverted,  or  rotated  IbO^  about  its  axis.  The  collimation-error  of  the  mean  of  the 
horizontal  tlireads  must  not  exceed  1.25"'"^  at  a  distance  of  50™. 

The  horizontality  of  the  horizontal  wires  will  be  examined  by  moving  the  telescope 
in  azimuth  so  that  the  rod  shall  appear  to  move  through  the  field  of  the  telescope.  If 
the  threads  are  horizontal  the  readings  on  the  rod  will  be  the  same,  the  position  of 
the  level,  which  should  be  closely  watched,  remaining  the  same.    If  the  threads  are 
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Tht*  lengths  of  sijjjlits  takc^i  will  depend  ui)on  the  condition  of  the  a1iuo8pLere,  U\\ 
the  nxl  should  always  be  near  enough  to  be  seen  distinctly.  It  "will  bo  stMdoni  that 
lengths  of  sights  greater  than  !;'(>  meters  can  be  taken.  The  back-si^Lt  and  fore-sii«:lit 
C(UTes]>onding  to  any  instrument  station  must  not  diflcT  in  length  by  nion^  thau  irn 
nutters;  and  the  sum  of  the  lengths  of  the  bac-k-sights  and  tli<»  sum  of  the  lengths i)f  tie 
ioH'-sights  bet\ve<'n  any  two  ben<*h-nuirk8  should  not  differ  more  tlinii  twenty  lut'tiT*. 

Whenever  it  is  necessary  that  the  line  of  levels  should  cro88  a  river  or  otlnT  wiile 
obstnu'tion,  a  narr()w  plaee  should  l.)e  ehosen.  Firm  points  beiii^  net  up  un  tli*- two 
banks,  levels  in  good  adjustment  are  set  u)»  on  posts  about  10"»  from  eaeh  bfiieh-iiiark. 
and  both  levels  go  through  the  same  oi»erations.  The  error  of  adJuHtmtnt  in  ih^t  g*^ 
curately  dctennimd.  Call  one  of  the  levels  A.  A  first  i-eads  on  the  beiu*li-mark  luar 
it,  onet!  with  the  teli?seo])e  normal  and  once  with  ihe  telescope  inverted,  and  then  on  tlir 
rod  across  the  river,  tivt^  times  with  t<'leseo]>e normal  and  five  tinieH  Avitb  the  telrN»n»c 
inverted.  The  error  of  a<ljustment  of  the  level  is  again  accurately  deterniineii.  Tin- 
ro<l  across  the  river  will  neetl  an  extra  vane.  J\  perfonns  the  same  ojieration**  siniiii- 
taneously.  A  and  IJ  then  change  places,  and  repeat  the  ob8(.'rvati(»iiH  at  tln-ir  m  « 
stations.  The  simultaneous  levels  eliminate  refraction,  the  change  of  station  eliiiiiii- 
ates  curvature  and  snuill  instrumental  errors.  Unless  giMxl  rc^siiItH  an*  cibtainrd.rhi- 
levels  should  be  re])eated.  If  but  one  level  can  be  used,  the  o]>erations  will  In-  jur- 
formed  in  the  same  order,  but  the  time  occupiecl  in  crossing  innst  be  as  small  :in  \^'*'^- 
sibU'.  With  a  single  Keni  level  this  ])roc«'ss  has  giv<'n  for  a  river  Hl.'»  ineteis  wiili 
live  results  the  mean  of  whi<h  has  a  probable  error  of  J^;  0.5""".  (Ohi(»  liiver  at  VniU'. 
111.) 

Permanent  bench-marks  will  be  establishtid  once  in  three  miles  when  it  is  ]M»s>il«'i». 
When  peinianent  brick  or  stone  buildings  c{ninot  be  obtained  on  wliieb  to  jilace  tin m 
bench-marks,  cut  stone  posts  will  1m'  planted  in  positions  h'ast  likely  to  In*  distiiilitil. 
These  bench-marks  will  consist  <»f  a  co]>i)er  bolt  75"'"*  long  and  lU"""  in  diani»"!iT. 
leade<l  into  masonry,  natural  ro<k,  or  stone  post.  The  end  of  the  bolt  slnMiId  pmjiir 
about  1"""  from  the  lead.  A  small  hole  I'"'"  in  diameter  drilled  in  end  of  bolt  will  »•«: 
the  j)oint  of  refrren<e.  The  letters  V.  S.  IJ.  M.  shouhl  be  cut  near  th«»  bolt.  In  r«ni- 
necting  with  a  bench-mark,  if  the  bolt  is  verti<'al,  the  foot  of  the  nxl  will  1m*  plat  »i1 
tlirectly  ujjon  it.  If  the  bolt  is  horizontal  in  th<'  wall  of  a  building  or  otlierstrncniii . 
it  may  be  best  connected  with  as  follows:  Set  up  the  instrument  in  siieli  a  positinu 
and  at  such  an  elevation  that  the  small  hole  in  the  bolt  may  bo  bisec-t^'d  by  tlie  miil- 
dle  thread  without  disi)la<ing  the  level  by  more  than  five  divisions,  nsiii;^  fin*  rlcvat- 
ing  scr«;w  for  making  this  bisection.  Since  the  instrument  can  be  raised  or  loweicd 
about  two  centimeters  by  means  of  the  leveling  screws,  the  instrument  can  be  jdarcil 
in  such  a  jmsition  by  two  or  thr<*e  trials.  Now  bisect  the  bench-mark  with  the  telr- 
sco]K'  normal  and  also  inverted,  noting  the  rea<ling  of  the  level.  Rea<l  the  riNl  on  th«- 
plate  with  the  teh'scoiu'  in  both  i>ositions.  It  is  necessary  to  eliminate  colliination  by 
inverting  the  teles<"ope,  since  the  collimation  of  the  middle  wire  is  not  the  same  as 
that  of  th<'  three  wires.  The  <iuantity  *' «  "  (distance  of  zero  above  foot  of  rt>d)  must  W 
taken  into  account  when  a  bench-mark  is  connected  with  in  this  manner. 

The  distance  of  the  bench-mark  from  the  instrument  must  be  detenniTi<*4l  and  re- 
corded. Whenever  work  is  stoppe<l,  at  least  two  temporary  bench-xuarks  should  W 
established.  Thes<*  will  consist  of  large  nails  or  spikes  driven  their  eiitin;  len^h  vi-r- 
tically  into  the  base  of  trees,  or  in  the  toi)s  of  sound  stumps.  When  not  iu  the  vicinity 
of  trees  ov  stumps,  wooden  posts  may  be  firmly  set  in  the  ground  with  their  tc»]>M flush 
with  the  surfa<"e,  and  the  nails  driven  into  tliem.  When  near  the  river  teniporan 
bench-marks  shouhl  be  set  every  two  kilometers. 

Every  beiu'h-mark  will  be  fully  dt^scribed  in  a  note-book  kept  for  that  pnr]>os4\  Its 
position  with  reference  to  the  most  prominent  obj(^cts  near  it  should  be  given  by  dis- 
tance and  <lirection.  Public  buildings  such  as  depots,  court-housea,  chnreheH,  Ac.,  are 
the  best  i)osit  ions  for  i)ennanent  bench-marks.  In  a  village  or  town  several  perm  a* 
nent  bench-marks  should  be  establish<*d  to  secure  some  one  against  Ices.  If  a  railroad 
is  crossed  the  elevation  of  the  f<H)t  of  the  rail  will  be  detenuined,  and  if  leveling  along 
a  railroad,  the  elevation  of  the  foot  of  the.  rail  at  the  depots  will  be  detcnuiued.  If  a 
town  has  any  datum-i)lane  its  height  will  be  determined. 

In  reducing  the  observations,  th<^  nearest  tenth  of  a  millimeter  shall  be  retained. 
The  distances  will  be  taken  cmt  from  the  table  to  the  nearest  meter.  In  the  following 
table  is  given  a  form  for  re<lucing  the  observations.  For  convenience  of  reference  the 
columns  are  numbere<l  at  the  bottom  of  pages.  Column8l,2,  4,7,  8,  and  10  have  been 
<>opi<Ml  fr<»m  the  note-book,  (.^olumns  'A  an<l  1)  arc  obtained  from  2  and  8  by  means  of 
a  table  of  wire  intervals.  Columns  r>  and  11  are  obtained  from  columns  S'^aml  4  and 
0  and  10  by  means  of  tlu'  table  of  level  corrections.  Columns  6  and  12  are  obtained 
by  api>lying  the  corrections  in  f)  and  11  to  the  quantities  in  1  and  7.  Tlie  difference 
of  the  sums  of  corrected  means  is  subjet-t  to  four  corrections,  collimation,  inclination, 
ine<iua]ity  of  pivots,  and  correction  <lue  to  length  of  meter  on  rod  (rod  equation).  The 
first  thrc(>  <orrectioi)s  depend  upon  the  difference  between  the  sums  of  the  lengths 
of  the  back-sights  and  fore-sights,  and  to  determine  this,  the  difference  between  the 
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suniR  of  columns  2  and  8  should  be  taken.  The  correction  for  rod  equation  depends 
on  the  difference  of  elevation  of  the  bench-marks.  The  rods  used  in  the  example 
given  were  Kern  leveling  rods  2  and  3,  the  value  of  one  meter  of  which  has  been  de- 
termined by  comparison  with  the  Lake  Survey  brass  standard  meter  to  be  999"b"*.840 
and  9d9°^°^.90:)  respectivelv.  (Office  report  662.)  The  correction  for  these  rods  waa 
taken  to  be  0°*°*.13  for  each  meter  difference  of  elevation,  and  was  opposite  in  sign  to 
the  difference  of  elevation.  Having  applied  these  four  corrections,  the  difference  of 
elevation  is  found.  These  corrections  uiould  be  applied  to  the  difference  of  elevation 
of  any  two  bench-marks,  as  ref.  point  13  and  ref^  point  13a.    The  limit  of  discrepancj 

between  two  lines  of  levels  will  be  5°*™  i/  distance  in  kilometers.  For  a  distance  be- 
tween two  bench-marks  of  4  kilometers,  the  limit  of  discrepancy  would  be  10°^">.  The 
line  from  U.  S.  B.  M.  6  to  ref.  point  13  was  releveled  in  the  afternoon  of  the  same  day 
(December  30)  in  the  opposite  direction,  with  a  discrepancy  of  -)-  0™™.8. 

153  E 
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APPENDIX  No.  7. 
Water-Levelb. 


BKroltT    OF  MR.  * 


',  ASeiBTANT   BNOtHKBK. 


Ofpici  op  United  States  Lakb  Sitr^-et, 

Detroit,  Mick.,  Jmme  IS,  im. 

Gknkral  :  I  Itfive  th(>  lioiior  to  nubmit  the  fnllowiiig  report  on  w»t«r-levela  of  thr 
nortlxrii  niul  iiiirMiwvHti^rn  laktin,  tvfin  Jiiiiu  1,  1B79,  to  May  31,  1880. 

Tri-iUily  iibsurvntioiiH  have  bcun  uiadu  at  Murquette,  on  Lake  Saperior ;  UilwaokH 
and  EHCAiinlia,  on  Lako  Michigan ;  Port,  Auatin,  on  Lake  Buion  ;  Detroit,  on  Detroit 
Rivet:  Clevxlunil  atiil  Erin,  on  Lake  Erio;  and  Charlotte  and  Saoket's  Hkrbor,  «a 
Lako  Ontniin.  Daily  observationH  liuve  been  made  at  Sault  Ste.  Marie,  under  diirctlM 
of  Hhj.  G.  Weitxel,  CorpH  of  EuginocTN,  in  charge  of  the  canal  improTemenb  and  fn- 
niehed  by  him  fur  pulilication.  OlMervatioDH  were  disoontinned  at  Eaeanaba  dohiif 
tlie  RionChH  nf  Jannary,  Fehninrj,  and  March,  on  account  of  ice  and  anow. 

Sclf-regtHtcritiir  gangiMliave  bcun  running  coutinuoualyatHarqaettA,  UilvrBiikee,iil 


The  ylano  of 


•flf:" 


p  for  e 


ch  lake 


Dnohanged  and  ia  the  ai 


lilod  di>aciiption  of  inetlioda  employed  in  determining  the  planes  of  nfneBee, 
dcHcription,  and  location  of  gaug<>8  and  bench-marks,  metboda  of  tsdnction,  Ae.,  Mt 
Hcporl  of  the  Chief  of  Enf^ni-ttrs  for  1876,  Part  III,  Appendix  H  H.  Sea  alwaMi^ 
panyintf  iilatcM  with  thia  n'liort. 

The  ditt'creuccH  of  elevation  between  the  permanent  bench-marka  and  fi»ii|[»-mw 
have  been  determined  recently.  On  LakeH  Ontario  and  Erie,  the  doterminat^na  ^ 
fer  Imt  slightly  from  tlioNc  made  in  1878,  For  Lakes  Superior,  Michigan,  and  Hans, 
tlie  resnlts  have  not  yet  l>ei-ii  received. 

Tht^  gniigt^-readings  at  all  stations  have  been  rednced  to  the  planoa  of  raferenw  br 
t)io  riiaiilts  of  observatioiui  made  in  1878,  and  pablished  in  the  annual  mport  toe  UH^ 
Appendix  9. 

The  acctiinpaiiying  table  and  graphical  curves  are  continned  from  thfri  girenii 
the  lout  annual  re)Hirl. 

Kes{>ectful1)'  submitted. 


Gt'iieral  C.  B.  COMSTOCK, 


A.  B.  Fuar, 

AMUUmt  £>fiae 
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13 


14 


3:1 

10 
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35 
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APPENDIX  No.  8. 

Charts. 

1.— catalogue  of  published  lake  survey  charts,  june  30,  1880. 


5  il 

•C  3 


3(5 
32 
31 
25 

:w 

17 
16 
11 
12 
2H 
30 
29 
34 
20 
24 


Name  of  chart. 


Lake  Superior,  X<».  3 

Luke  Superior,  No.  2 

Luke  Superior.  No.  1 

\V«'Ht  end  Lake  Superior 

IhIb  Roynle,  Lake  Superior  .... 

(hitonagon  Harbor 

Eagle  Kiver,  Lake  Superior  . .. 
Kagle  HarlK>r.  Lake  Superior . . 
Ajpite  Ilarl>or.  Lake  Superior  . 
Copper  Harl>or,  Lake  Superior 

Portaj^e  Lake  aD<l  River 

L'Aiirte  and  Keweenaw  Bay  . . . 

Huron  iHlaml  

Manju»»tte  Harbor 

Cirand  Lsland 


Lake  Superior. 


RivfT  Saint  Maris. 

llivpr  Saint  Marie.  No.  1 

KHHt  N(M>l»iHb  RapidH,  River  Saint  Marie 

Kiv«*r  Saint  Marie,  No.  2  


4     Straits  of  Mackinac 


StraitM  of  Mackinac 


Lake  Michigan. 

Nortli  end  Lake  Michigan  

South  end  Lake  Michi{^n 

Ik'aver  iHland  Group 

North  eud(ireen  Bay 

South  end  (Jreen  Bay 

Coaat  ciiart  No.  1,  iJake  MichifEan 

('oa.Ht  chart  No.  2.  Lake  Michigan 

CoaHt  chart  No.  3,  Lake  Michigan 

Coast  chart  No.  4,  Lake  Michigan 

City  of  Chicago 

CoaHt  chart  No.  5,  Lake  Michigan 

Coaat  chart  No.  6.  Lake  Michigan 

Coaat  chart  No.  7,  Lake  Michigan 

CoaHt  chart  No.  8,  Lake  Michigan 

('(MNt  chart  No.  9.  Lake  Michigan 

Grand  and  Little  Traverm;  Bays 


Lake  Huron 

Prcmpie  Isle  and  Middle  Island. 

Thunder  Bay 

Saginaw  Bay 

Ta was  Harlior 

Saginaw  River 

Sand  lieach  HarlK>r  of  Refuge  . . 
South  end  Lake  Huron 


Lake  Huron. 


37     .Saint  Clair  River. 


Saint  Clair  River. 


41      Lake  Safnt  Clair 


Lake  Saint  Clair. 


56     Detroit  RivjT 


Detroit  River. 


Lake  Erie 

Maumee  Bay.  Lake  Erie 

WeHt  end  Lake  Erie 

Coa«t  chart  No.  6,  I^ke  Erie. 

Kelly's  and  Bass  Islands 

San<luftky  Bav 

Coast  chart  No.  4,  Lake  Erie . 
Coast  chart  No.  3,  Lake  Erie. 
Coaat  chart  No.  2,  Lake  Erie. 
Buffalo  Harbor 


Lake  Erie, 


Niagara  River, 


Scale. 


1-400,000 
1-400,000 
1-400,000 
1-82,000 
1-120,000 
1-10,000 
1-  10, 000 
1-5,000 
1-  10, 000 
1-  10.000 
1-  30,000 
1-  30,000 
30.000 
.50.000 


1- 
1- 
1-  26,000 


1-  40. 000 
1-  15.000 
1-  40,000 


1878 
1870 
187S 
1868 
1872 
1859 
1850 
1R58 
1858 
1880 
1805 
1888 
1800 
1800 
1802 


1858 
1854 
1888 


1-120,000  ,  1850 


1-400.000 
1-400,000 
1-120,000 
1-120,000 
1-120,000 
1-  80,000 
1-80,000 
1-80,000 
1-80,000 
1-20,000 
1-80,000 
1-  80,000 
1-80,000 
1-  80,000 
1-80,000 
1-120,000 


1887 

■  1870 
j  1887 

i  1884 
!  1877 
•  1877 

■  1876 
18n 
1874 
1876 
187T 
1877 
1878 
1878 


1-400,000 
1-  40,000 
1-40,000 
1-120, 000 
1-  16,000 
1-  10,000 
1-8,000 
1-120.000 


1860 
1857 
1886 
1876 
1861 


1-40.000  1872 
1-  50. 000  .  1874 
1-  40,000  1876 


1-400,000 
1-30,000 
1-120, 000 
1-80,000 
1-50,000 
1-20.000 
1-80,000 
1-80,000 
1-80,000 
1-90,000 


1880 
1858 


48  Niagara  Falls  1  1-10,000 


1870 
1882 
1874 
1879 
1879 
1879 
18S7 


1876 
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CHARTS,  JUKS  : 


),  1880— CoDtiniKd. 


Late  Onlatio. 


rt  Ko.  E,  lAke  OnUriu. 


itchanNo.  1,  I^kel 


'  Saint  LRwrenOT  lilvr' 


;:i  tSSi 


:eKivor,  Hu.3.... 


-■!  I'SMS 


a,— TABLE   ISUUWISU   THE  ASSUAL  IB8CB  OF   CHARTS  OF  THE  KOBTII&RN  AND  NORTO- 

rrior  to  OttolitT  1,  lerj? 3,5* 

October  1,  1857,  to  Oitolicr  1,  1858 l.Ci 

Octuber  1,  1«5^,  to  OctiiliiT  1,  1859 !(,IW 

Octubtr  1,  1859,  to  Octiilier  1,  1860 \,<fi> 

OcjtoliiTl,  ISiO,  to  Oclobci' 1,  186! 3,3H 

October  1,  1P61,  to  Oct^ilier  1,  IBfS 5,MS 

Octol'tTl,  law,  loOctobprl,  ltW3 4.M 

(>ct"b.rl,  IHtB,  to  October  1,  lew 3,» 

Octobi-rl,  \m\,  to  Oitoher  1,  1865 8.M 

Oiitobfil.  Wii,  toJulv  1,  l(^fi6 iOtf 

Jnly  1,  1«6B,  to  Jiilv  1,  leti7 S.W 

Jiilvl,  1807,  to.Iiilvl,  1M58 6,Si 

Julyl,  1868,  loJiilvl,  1869 5,611 

Jnlj-1,  1869,  tojiilv  1,1870 i  HR 

Julv  1.  IWi),  to  July  1,  1871 SM 

Julj-l,  1871,  to  July  1,  1872 3.M 

Jnly  1,  1872,  to  July  1,  I87:l K5tf 

Julyl,  I87a,  to  July  1,1874 7,701 

July  1,1874,  (ojiilv  1,1875 6,8» 

JuLy  1,  1875,  to  July  Mifl-li 4,im 

Julyl.  If-Jfi,  to  July  1,1877 3,ia 

Julyl,  IS77,  to  Juiip  1,1878 6,60 

Jim.'  I.  lr<7^,ro  Julv  1,1879 4.« 

July  I.  1879,  to  July  1,1880 4,4H 


a,- 


Mi»iii»Hipni  HlviT,  liitiiiltv  of  Cairn,  Til 

Mi»<i>ui]iuiltiv(i'.  viHnitvnf  L'uiri,  III 

MlHHiulmiMIlvrr,  vlrfnlivi>I'(3aim.  lit 

MiMiiHimil  Rivrr.  Tirinllv  of  MrmnhlH,  Ti-ni- 
MlKslwiiiui  Kivpr,  viiriiiitv  of  MrmiihiK,  IVnu.. 
MlwtiMiiiiil  Ith-iT,  vk'inity  of  Memnlite,  Tcnn.. 
Ui•Mll«l|I|lil!iv■^r.  vli'iiiitvot  Memnhis,  Trau.. 
^ll«lHslli]il  llh-OT.  vfitnltv at  Menivhl*.  T. — 


KIVKR  CUARTS,  JDKB  30,  1880. 


IKlHSlllllI  Kivi 

a>iAiii>iii'.i 


bj-  Ihi.  MiwiMlppl  Kivw  Cod 
•r.  Tlaiiilty  »<  :ir«nphii>.  Torn 
It.  vic-iullv  iif  Hotnphix,  Tphl. 
'r.  vli'luily  nf  Uumiihla,  Trail. 
t.  T<<'iiiilT  of  Mnuphla.  Tono.. 
T,  vi.-inity  nf  Mi'iniihlB.  "  -  - 


„, 

Sole. 

::::::  ;;::::;;::::::::::::::::::::: 

iga 

an 
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4.— LIST  OF  TRACINGS  FCRXISHED  TO  PARTIES  FROM  JULY  1,  1879,  TO  JUKE  30,  1880. 


Name. 


M%).  6.  Weitzel,  Corps  of  EDgineen. .. 

M%|.  II.  M.  Robert.  Corps  of  Engineers 

Williara  T.  Casgrain,  cfril  engineer — 

M%j.  J.  M.  Wilson,  Corps  of  Engineers. 

Do 


Aug.   4,1870 

Sept  2,1879 
Oct.  27,1879 
Jan.  23,1880 
Jan.  30,1880 


Looalltj. 


Fr?ing  Pan  Island  and  Tioinity,  Saint  Kaiy'a 

River. 
Chaquamegon  Point  and  Tioinity,  Lake  Saperlor. 
Whiteflsh  Bay,  Lake  Michigan. 
Maumee  Bay,  Lake  Erie. 
Maumee  River,  in  front  of  Toledo. 


APPENDIX  No.  9. 
LIST  (»F  ORIGINAL  MANUSCRIPT  DETAIL-SHEETS  OF  THE  LAKE  SURVEY. 

LAKE  SUPERIOR. 

1.  Shore-line  and  topography. 

2.  Off-shore  hydrogniphy. 

8.  Harbor  and  miscellaneoas. 

1.    TOPOGRAPHICAL  CHARTS— LAKE  SUPERIOR. 


Xo. 


S.     1 


Locality. 


Date.     Scale. 


Topographer,  &c. 


s. 

2 

s. 

3 

s. 

4 

s. 

5 

s. 

6 

s. 

< 

s. 

8 

s. 

0 

s. 

10 

s. 

U 

S.  12 


s. 

la 

s. 

14 

s. 

1,-) 

s. 

16 

s. 

17 

s. 

18 

s. 

19 

s. 

20 

s. 

21 

s. 

21  i 

s. 

22 

s. 

23 

s. 
s. 

23J 
24 

S.  24a 


From  31  miles  northwest  of  Waiska  Bay  to  11}  miles 
wt^st  of  same. 

P'rom  Salt  Point  to  Tahquamenon  Point,  9^  miles 

From  Tahquamenon  Poliit  to  12}  miles  north  of  same. 
From  4  miles  southwest  of  Whiteflsh  Point  to  12  miles 

From  lU  miles  west  of  Whiteflsh  Point  to  S|  miles 

west  or  Two-lleartod  River 
From  1  mile  west  of  Two-Hearted  River  to  14  miles 

west  of  same  (i  mile  west  of  Sucker  River.) 
From  Sucker  River  to  3|  miles  east  of  Grand  Ifarais.. 
Froui  3|  miles  east  of  Grand  Marais  to  Ih  miles  west. . 
From  2  miles  southeast  of  Poiute  au  Sable  to  11  miles 

Houthwest  of  same. 
From  10}  miles  southwest  of  Pointe  an  Sable  to  Castle 

Point. 
Northern  part  of  Grand  Island  and  south  shore  from 

Castle  Point  to  2  miles  southwest  of  same,  and  from 

3  miles  east  of  Train  Point  to  Train  Point,  including 

Williams  and  Wood  Islands. 
Southern  part  of  Grand  Island  and  south  shore  from 

Castle  Point  to  Train  Point,  including  Wood  and 

Williams  Islands. 
From  Train  Point  to  1|  miles  southwest  of  Laughing- 
Fish  Point. 
F>om  1  ^  miles  southwest  of  Laughing-Fish  Point  to 

K^  miles  west  of  Shot  Point. 
Mun)uetto  Harbor  and  shore  from  5}  miles  southeast 

to  3)  miles  north. 
Fi-om  Bi^  i'resau  Isle  Point  toGarlic  Point,  including 

Middle  Island. 
F'rom  1  milt*  south  of  Garlic  Point  to  Touais  Point,  in- 

rhidiuf;  ( rranite  Island. 
From  }  mile  south  of  Touais  Point  to  7  miles  noith- 

west  of  Bip  Bay  Point. 
From  2  miles  southeast  of  Pine  River  Point  to  Huron 

River  Point,  including  Pine  Lakes. 
From  Hiinm  Kiver  Point  to  6  miles  west  of  Huron 

River,  including  Huron  Islands  and  Pointe  Abbaye. 
Part  of  Huron  and  Keweenaw  Bays  from  li  miles 

west  of  Pointe  Abl»aye  to  5  miles  northeast  of  Pe- 

quaqna warning  Point. 
Keweenaw  Bay  from  5  miles  northeast  of  Peqnaqua- 

warning  Point  to  2  miles  northeast  of  same. 
From  2  miles  nortlieast  of  Pmiuaqua warning  Point  to 

3  miles  south  of  Portage  Entry. 
From  4}  miles  south  of  Portage  Entry  to  8}  miles 

northeast  of  same. 
Portage  River  and  Portage  Entry  to  Portage  Lake  — 
Portage  Lake  to  }  mile  east  of  Houghton,  including 

Eart  of  Torch  Bay  to  4  miles  northeast  of  Portage 
•ake. 
From  }  mile  east  of  Houghton  to  northweat  end  of 
the  Lake,  including  Houghton  and  Hancock. 


1855    l-l^  840  ;  Lient.  G.  W.  Rose. 


807 
8S7 
887 

867 

867 

867« 
867 
867 

867 

850 


1-16,000 
1-16,000 
1-16,000 

1-16,000 

1-16, 000 

1-16. 000  I 

1-16,000 

1-16,000 

1-16,000 

1-16,000  ' 


I 


859     1-16, 000 


867 
867 
850 
866 
866 
866 
866 
866 
866 

865 
864 
863 


1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16, 000 
1-16,000 


A.  Molltor. 
Do. 
Do. 

Do. 

J.  R.  Mayer. 

Do. 
Do. 
Do. 

Do. 

G.  W.  Lamson. 

Do. 

H.  Giaman. 

Do. 
G.  W.  Lamson. 
A.  Molitor. 

Do. 

Do. 

Do. 
J.  R.  Mayer. 

Do. 


1-16, 000     D.  F.  Henry. 
1-16, 000     H.  Gaiman. 
1-16, 000    J.  U.  Mneller. 


863 
1863 


1-  8.000 
1-16,000 


1-16. 000 


Do. 
Do. 


Do. 
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No. 


S.  24b 

I 
S.  24c 

S.  24d 
S.  25 


S.  25^ 

S.  26 

S.  27  ' 

i 

S.  27i 
S.  28 
S.  29 
S.  30 
S.  31  ' 
S.  31i 
S.  3U 
S.  32 
S.  33 
S.  34 
S.  35 
S.  3G 

S.  37 

I 

s.  38 ; 

I 

s.  39 ; 

S.  40 
S.  41 
S.  42 
S.  43 
S.  44 

S.  45 
S.  40 

S.  47 
S.  48 
S.  49 
S.  49i 
S.  49i 
i>.  50 

S.  51 

S.  53 
S.  54 


S.  55 


S.  50 


Locality. 


Date.     Scale. 


Topographer.  Ic. 


Lake  to  Torch     1863  .  1-  8,  000 


('opper  Harbor  to  4 
North  nUUf  of  Kow»*oi 


From  4  miloH  northeast  of  Portagt' 

Lako,  iuoludiuj;  Torch  liiver. 

Torch  Lako  1864 

From  Portage  Entry  light-houae  to  a  point  5  miles     1865 

northeast  of  Hame. 
Ki'WtM'uaw  Point,  from  4  miles  northeast  of  Portage 

Entry  light  to  2 A  miU^s  noi-th  of  Traverse  Point,  in- 
cluding Traverse  Island. 
Topographical  map  of  Keween.iw  Point,  including  the 

Portage  Lake  district  and  to  8  milcH  northeast  of 

Traverse  Point,  including  Traverse  Island. 
Kewrenaw   Point,    from  2  miles  north  of  Traverse 

Point  to  13  miles  northeast  of  same. 
Keweenaw  Point,  from  10  miles  Houthwest  of  Lac  La 

Helle  to  Lae  La  Belle  ship-canal. 
Keweenaw  I*oiut,  from  Lae  La  IJclle  and  Eagle  Harbor 

eastward. 
Keweenaw  Point,  from  Lac  La  Belle  to  8  miles  east  of 

same. 
Keweenaw  Point,  from  5  miles  west  to  51  miles  north- 
west of  same,  including  Manitou  iHlaud. 
North  side  of  Keweenaw  Point  from  it  miles  east  of 

miles  west  of  same, 
naw  Point  from  4  miles  east  of 

Agate  Harbor  to  .'{  mih-s  west  of  same. 
From  2|  miles  east  of  P2agle  Harbor  to  5  miles  west 

of  same. 
From  2i  miles  northeast  of  Eagle  Iliver  to  4^  miles 

southwest  of  same. 
From  4.J  miles  southwest  of  Eagle  River  to  10  miles 

southwest  of  same. 
From  10  miles  southwest  t>f  Eagle  River  to  31  miles 

southwest  of  same. 
From  31  miles  southwest  of  Eagle  River  to  42  miles 

southwest  of  same. 
From  2i  miles  northeast  of  Misery  River  to  lOJ  miles 

southwest  t)f  same. 
From  k  mile  noHheast  of  Firo-Steel  River  to  6  miles 

s<mthwestof  Ontonagon. 
From  6  miles  southwest  of  Ontonagon  to  7  miles  west 

of  Iron  River. 
From  6mih>s  west  of  Iron  River  to  3  miles  southwest 

of  Carj)  River.  i 

From  ,'{i  miles  northeast  of  Presqu  Isle  River  to  6 

miles  southwest  of  Black  River, 
From  5  miles  southwest  of  Black  River  to  |  mile  west 

of  Montreal  River. 
From  Montreal  River  to  1  mile  northwest  of  Clinton 

Point. 
From  Clinton  Point  to  Oak  l*oint,  6  miles  northwest  of  . 

Bad  River. 
From  Oak  Point  to  7  miles  nortli  of  Ashland,  including 

part  of  Chaquamegon  Bay. 
Part  of  Chaiiuamegon  Bay,  including  Oak  Point,  Cha- 

quamegon  Point,  part  of  Magdalene  Island,  and  w^est 

shore  from  ]VIe.Clellan  to  4  miles  south  of  Bayfield.     | 
From  4  miles  south  of  Baytield  to  3  miles  north  of  . 

same,  including  part  of  M.igdaleue  IsIantL  i 

From  3  miles  n<irth  of  Baytield  to  9  miles  north,  in- 
cluding ])aT  t  of  Basswood  and  Hermit  Islands,  and 

Oak  and  liaspberry  Islands. 

I*art  of  Magdaleue  and  Michigan  Islands 

Stockton  Island 

Outer  Ishuid 

Out er  Island i 

( )tter,  Inmwood,  and  Manitou  Islands ! 

Bear,  Devil,  Rocky,  South  Twin,  North  Twin,  Cat.  '< 

and  ]>art  of  Otter  Islands.  • 

Fr«»m  1)  miles  north  "f  liayticld  to  5  miles  west  of  Sand 

River,  including  York,  Sand,  Eagle,  and  Steamboat  . 

Islands.  • 

From  0  miles  northeast  of  Si.sk i wit  Bay  to  6  miles  ' 

southwest  of  Bark  Point,  including  Bark  and  Siski- 

wit  IJay.H. 
From  0  miles  nortlieast  of  Flag  Rivei-  to  5  miles  west 

of  Iron  ( >ri*  Kivi-r. 
Fioiu  1  mile  ea>t  of  Bois  BruK*  liiver  to  0  miles  west 

(•fsanie. 
From  ♦)  miles  west  of  Bois  IJruh'  lvivt;r  to  4  miles  east 

of  Superior  City. 
From  4  miles  east  of  Superior  (Mty  to  7  n»iles  north- 
west of  .same,  ineludini:  A  lionet.  Saiut  Louis,  and 

Superi«)r  Bays,  ami  Wisconsin.  Minucsota,    Rice's 

and  Orassv  I'oiiits. 


1-16,000 
1-16,000 


1865     1-16, 000 


1865 

1805 
1865 
1865 
1865 
1865 
1864 
1855 
1855 
1855 
1865 
1865 
1865 
1865 
1855 
1868 
1868 
1868 
1868 
1868 
1860 
1869 
1869 

1809 
1869 


1-32,000 

1-16, 000 
1-16, 000 
1-32,060 
1-16. 000 
1-16. 000 
1-16,000 
1-10, 000 
1-10. 000 
1-10, 000 
1-16, 000 
1-16, 000 
'  1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16.000 


I 


1860 
1869 
1860 
1872 
1870 
1869 


1-16, 000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 

1-16, 000 
1-16, 000 


1-16,000 

1-16,000 
I  1-16.000 

1-16,000 
'  1-16,000 

1-16,000 

i 

1869  ,  1-16,000 


1869     1-16,000 


Do. 

H.  Gillman. 
A.  Molitor. 

Do. 


Do. 

Do. 

Do. 
J.  R.  Muyer. 

Do. 

Do. 
IL  Gillman. 
J.  U.  Mueller. 
Lieut.  TV.  F.  Kayit(4il» 

Do. 
H-GiUiuan. 

Do. 

Do. 

Do. 
Lieut.  W.  F.  Raj  noM 
Lieut.  J.  £.  Griffith. 

Do. 

Do. 
H.  Gillman. 

Do. 
A.  C.I«amaoD. 

Do. 

Do. 

Do. 

J.  R.  Mayer  and  A.  ( 
JLamaon. 

Capt.  J.  A.  Smith. 

Do. 

Do. 
Capt.J.  A.Smith. 
Lieut.  J.  II.  Weeden. 
Capt.  J.  A.  Smith  ai 
Lieut.  J.  H.  We«^ 
J.  R.  Mayer. 

Do. 


1869 

1-16, 000 

Do. 

1861 

1-16,000 

H.  C.  Peony. 

1801 

1-16,000 

Do. 

1861 

1-16,000 

W.  U.  Heardinff. 
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1.  TOPOGRAPHICAL  CHARTB— LAKE  SUPERIOR— Continued. 


Xo. 


S.  57 


Localitj. 


DatA. 


S. 

s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 


58 
59 
60 
61 
62 
63 
64 
65 
66 


67^ 
OS 


60 


S. 

s. 
s. 

S.  70 
S.  71 

S.  72 


Saint  Louis  River,  fh>m  head  of  Saint  Louis  Bay  to 
Fond  dn  Lau. 

Northwest  sliore  of  Lake  Saperlor,  from  7  miles  north- 
vrest  of  Superior  City  to  14  miles  northeast  of  same. 

From  3^  miles  west  of  Bachanan,  to  include  Burling- 
ton Bay. 

From  Bu'rlini^ton  Bav  to  M  miles  northeast  of  Goose- 
bfrry  River,  including  Encampment  Island. 

North  nhore,  tVom  5  miles  southwest  of  Beaver  Bay  to 
IVtit  Marais. 

From  Petit  Marais  to  0  miles  northeast  of  Temper- 
ance Kiver,  including  Two  Island  Kiver. 

From  i  mile  southwest  of  Poplar  River  to  1  mile  north- 
east of  Fall  River,  including  Good  Harbor  Bay. 

Fi-om  li  miles  west  of  Grand  Marais  to  7|  miles  north- 
east of  same. 

From  7|  miles  north  of  Grand  Marais  to  6  miles  east 
of  BruU'  River. 

From  6  miles  east  of  Brul^  River  to  Grand  Portage 
Hay. 

From  Grand  Portage  Bay  to  2  miles  northeast  of  Pine 
Kiver  Hay,  including  Grand  Portage  Bay,  Grand 
Portage  Island,  Wauswau-goning  Bay,  Susie,  Lu- 
cille. Belle  Rose,  and  Brick  Islands,  iMgeon  River 
and  Bay,  and  Pine  River  Bay. 

(rrand  Portage  Bay 


1861 
IMl 
1861 
1868 
1868 
1868 
1868 
1868 


1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 
1-16,000 


Topographer,  &c. 


1868  '  1-16, 000 


I 


S. 

s. 

s. 

s. 
s. 


72i 
73 


75 
81 


North  shore  Isle  Roy  ale,  including  Brace  and  Wash- 
ington Harbors  and  coast  5  miles  northeast  of  same, 
and  Washington  Island. 

From  5  miles  northeast  of  Washington  Harbor  to  13} 
miles  northeast. 

Isle  Roy  ale,  from  3  miles  southwest  of  Todd's  Harbor 
to  1  mile  northeast  of  McCargoe's  Cove. 

East  coast  Isle  Roy  ale,  from  1  mile  northeast  of 
McCargoe's  Cove  northeast  &|  miles,  and  south 
shore  m>m  Chippewa  Harbor  to  Caribou  Island. 

Northeast  Isle  Roy  ale,  fh>m  Green  Island  around 
Blake's  Point  to  Mott's  Island,  inolnding  Duncan's 
Bay,  Tobin's  Harbor,  Rock  Harbor,  and  Canoe 
Rock. 

Passage  Island.  Gull  Island,  and  Bateau  Rock  (north- 
cast  end  of  Isle  Royale). 

Isle  Royale,  fn)m  4  miles  east  of  Siskiwit  Lake  to  1 
mile  south  of  same. 

From  1  mile  south  of  Siskiwit  Lake,  to  include  Siskl- 
wft  Bav. 

From  Siskiwit  Bay  to  13|  miles  west  of  same 

Isle  Saint  Ignace 


1868 
1868 

1861 
1868 

1868 
1868 
1868 

1868 


1-16,000 
1-16, 000 

1-10, 000 
1-16,000 


I  1-16,000 

!  1-16,000 

1-16^000 

1-16,000 


Do. 
H.  C.  Penny. 

Do. 
J.  R.  Mayer. 

Do. 

Do. 

H.  GiUman. 

Lieut.  W.  E.  Rogeraan<l 
A.  Molitor. 
Do. 

Do. 

Do. 


James  Carr  and  E.  P. 

Austin. 
Lieut.  J.    C.  Mallery 

and  A.  C.  Lamson. 

Do. 

Do. 

Lieut.  B.  D.  Greene  and 
A.  C.  Lamson. 

Do. 


1-24,000 
1-16,000 


1867 

1868 

1868  ,  1-16,000 

1868 


I 


1871 


1-16,000 
1-40,000 


Lieut  J.  F.  Gregory. 

Lieuta.  B.  D.  Greene 
and  L.  M.  Hanpt. 
Do. 

Do. 
G.  A.  Marr. 


2, — HYDROGRAPIIICAL  CHARTS — LAKE  SUPERIOR. 


No. 


S.  A. 


S. 


B. 

C. 


S.  D. 


Locality. 


Dat«. 


Sotitheast  end  of  Lake   Superior,  from  Iroquois 
Island  to  Castle  Rock. 

From  Castle  Rock  to  Train  Point 

From  Laughing-Fish  Point  to  Wood  Island. 


Hydrographer,  ^fce. 


1867  I    1-120,000  I  CaptF.U.Faiqiihar. 


C    1865    }  C 

From  Laughing-Fish  Point  to  Ontonagon <    1866  :  \  1-170, 000    < 


S.  K.     From  Wood  Island  to  Ontonagon 


S.  F.  Off  Chocolate  River. 
S.  (1.  Marquette  Harbor.. 
S.  H.     Off  Agate  Harbor . . . 

S.    1 do 

S.  J.     OffEagle  Harbor  ... 

S.  K.    Off  Eagle  River 

S.  L do 

S, 


.1 


H. 

1. 

J. 
K. 
L. 

H.    From  Ontonagon  to  130  miles  northeast  of  Superior  < 
'      City.  .     { 

N.    Off  Ontonagon 1 


1850 
1867 
1865 
1866 
1868 
1864 
1865 
1866 
1867 
1868 
1850 
1850 
1856 
1855 
1855 
1865 
1855 

1861 
1868 

1855 


1-92,000 
1*120,000 


1-200.000 

1-5,000 
1-5^000 
1-5,000 
1-4,000 
1-4,000 
1-4,000 
1-10.000 

j  1-200, 000 

1-40,000 


J.  A.  Potter. 
Capt  F.  U.  Farqnhar. 
'  Cant  F.  H.  Farqnhar^ 
D.  F.  Henry,  and  ▲. 

C.  Lamaon. 

fCapt  F.  IT.  Farqnhar,. 

D.  F.  Henry,  w .  H. 
Hoarding,  and  A.  C. 
Lamson. 

G.  W.  Lamaon. 

Do. 
Lieut.  W.  F.  Baynolda. 
Do. 
Do. 
Do. 
Do. 
Cant  F.  XJ.  Farqnhar,. 
Ideal  J.  F.  Gregory, 
and  Jamea  Carr. 
Lient  W.  F.  Baynolda*. 


i 
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2.    IIYDROGRAPniCAL  CHARTS— LAKE   SUPERIOR — Coiltinnocl. 


No. 


Locality. 


Date. 


Scale. 


Hydrographer,  dec. 


S.  O.     From  Bad  to  Brul6  River 1860 


1-120,000 
1-«0,000 


Capt.  J.  A.  Smitb  xai 
Xieut.  J.  C.  Mallerr. 
James  Carr. 


S.  P.     From  Brule  Rivor  to  0  miles  iiorlheast  of  Buchanau    i  1R61 

S.  Q.  j  Off  shore  Isle  Royale J    \^  J 1-200, 000  \  Lieut.  J.  F.  Grcporr 

8.  B.    East  end  Isle  Kovalc,  fi*om  Green  Island  to  Bateaa  ;  18G7  i      1-06, 000     Lieut.  J.  F.  Gn^zorv 
!      Rock.  '  III 

S.    S.    Off  Stannard'fl  Rock 1866  1-5, 000  i  D.  F.  Henrv. 

S.  T.     Part  of  WliiU-  Fi«h  Bay,  from  Ciros  Cap  ti»  Maple     1888        1-32,000  '  O.  N.  Chatfee. 
Island,  including;  Parisian  Island. 


3.— nAKBOK   AND  MISCELLANKOrS  CHARTS— LAKE  SUPERIOR. 


No. 


S.U^ 


S.  171 
S.20i 
S.30{ 
S.36i 


S.62 
S.76 
S.77 
S.78 

S.79 

S.91 


Lo<  ality. 


Date.     Scale. 


Topographer.  A< 


A.  Molitor. 
J.  R.  ACayer. 
H.  Gilluian. 
l>o. 


Month  of  (..hooolate  River  and  Hhore.  from  2  mile  east     1867       1-4, 000     H.  GiUman 

to  i  mile  west,  and  shuwing  Chocolate  Kiver  for  }  I 

mile. 

Granite  Island '  1866  1-500 

Huron  Wand 1866       1-4,000 

Coi)per  Harlwr.  including  Fort  Wilkins 1864       1-5, 000 

Mouth  of  Ontonagon  River  and  shore  for  i  mile  north*     1865       1-5, 000 
east  and  southwest  of  Aame. 

Entrance  to  Superior  Bay 1866 

Sketch  of  mouth  of  Two-Island  River (?) 

Isle  Saint  Ignace  and  harbor 1869 

Simmons'  Harbor,  northeast  coast  of  Lake  Superior  ...  1868 
Sketch  showing  connection  with  shore  from  Station  \  1868 

Paugtm. 
Sketch  showing  triangulation  of  Lake  Superior  and  .  1867   1-633,000 

deep-sea  soundings.  '  ' 

Village  of  Eagle  Harbor 1851 


1-5,000  I  S.  S.  VThecler. 
1-2,000 
1-8,000 
1-10, 000 
1-8,000 


Or.  A.  Marr. 
A.  R.  Flint. 
G.  A.  Marr. 


1-1,600     W.Schlatter. 


SAIXT  MAIiY'S  RIVEB. 


1.  Sliore-line  and  topography. 

2.  Mfscellaneous. 


1.— TOPOdUAPHICAL  CHARTS— SAINT  .MARY'S  RIVKR. 


Xo.  Locality. 


Date.     SoiUe.    .      Topographer.  &c 


St.  M.  2  Part  of  PotaganiaaingBay,  includingpartof  Drum- 
niond  Island  and  Saint  Joseph  and  Harbor laland. 

St.  M.  3  Part  of  Potngoniaaing  Hay  and  Mud  Lake,  includ- 
ing Lime  lahind. 

St.  M.  4  Part  of  Mud  Lake,  including  part  of  Saint  Joseph 
and  Saih)rrt'  Encampment  lahmd. 

St.  M.  5  North  end  of  Mud  Lake,  inchidhig  south  end  of 
^  Hay  Lake.  Sailora'  Encam])ment  Island,  and 
Middle  and  West  N'eebiah  Rapida. 

St.  M.  0  North  end  of  Hav  Lake,  Sugar  Island  Rapids,  and 
part  of  Sugar  island. 

St.  ^r.  7     Little  Lake  Cu'orge  and  north  end  of  .Sugar  Island. 

St.  M .  8  Eant  i)art  of  Sugar  Island  and  south  part  of  Sand 
Island. 

St.M.  U     Lake  George J 

St.  M.  12   do 

St.  M.  17     River  Saint  Mary,  fnnii  2  miles  east  of  Sanlt  Ste. 

Marie  to  7i  miles  w«Ht. 
.'^t.  M.  18     From  7^  miles  west  of  Sault  Ste.  Marie  to  Gros 

Cajj.  'A\  miles  northwest  of  Waiaka  Bay. 
St.  M.  lU     From  '.i\  miles  northwest  of  Waiska  Bay  to  11 J 

miles  west  of  sam(>. 


1854  \  1-13. 840     Capt  K.  P.  ScammoB. 
1854     1-15, 840  I>ou 

1854  ,  1-13,840  \  Do. 

1854  i  1-lS.  840  Do. 

!  I 

1851     1-15.840  ,  Do. 

18.'>3     1-15.840  ;  Do. 

1854     1-13,840     Capt.  K.  P.   Rcamiaon 
I     and  Lieut.  G.  H.  Hen- 
dell. 

Do. 


]«g  }l.l5.840 

'lH.^i7  I  1-15,840 
,  1855  I  1-15^  840 

1855     1-15, 840 

1855     1-15,840 


Capt.  A.  W.  Wliipple. 
I-tout.  G.  W.  Koei. 

Do. 

Do. 


APPENDIX  '0  0. 
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2.— MI8CKLLAXEOUS  CHARTS— SAINT  BLARY'S  RIVRK. 


No. 


St.  M.  10 
St.  M.  13 
St.  M.  14 
St.  M.  15 
St.  M.  16 
St.M.1'1 


Locality. 


'  Date.'    Scale. 


Middle  NeebiHh 1854? 

FlatMufl^ko  (reorue.  improved  channel I  1868  ' 

do :. '  1864 

do '  1868f 

Lake  Oeorse,  eant  channel (f)    ; 

Channel  of  Lake  (itMirge 1868 


1-7.020 
1-5,000 
1-5,000 
1-2,000 
1-7,  WO 


Topographer,  &c. 


Capt  E.  P.  Soammoi 
O.  N.Chaffee. 
W.  H.  Bearding. 
O.  N.  Chaffee. 

(?) 
O.N.Chaffee. 


LAKl':  HVRON  AND  STRAITS  OF  MACKIXAC, 


No. 


U.    1 


n. 

•> 

u. 

3 

4 

r> 

6 

7 

S 

II.    9 


H.  10 
11.11 
11. 12 


H.  13 

n.  u 

H.  1,-) 
H.17 
H.  18 

n.  19 

11.20 

H.-Jl 
II.  22 

n.  23 
11.24 

H.  2:. 

H.  20 
11.  27 


1.  Shore-line  and  topography. 

2.  Oft-shore  hydrography. 

3.  Harbor  and  miscellaneous. 

1.— TOI'OliK.VflllCAL  CHARTS — LAKE   lirRON  AND  STRAITS  OF  MACKINAC. 


Ix>cality. 


Date.     Scale. 


Topographer,  4tc. 


South  end  of  Lake  Huron  and  west  shore,  fmm  1  mile 
eHHt  of  Fort  (rratiot  to  2  mil^  north  of  Lakeport, 
including  Port  Huntn  and  Samia. 

From  1  mile  north  of  Lakeport  to  3  miles  north  of 
lA^xintiUm. 

Wt'Mt  shore,  fron  3  miles  north  of  Lexington  to  1  mile 
north  of  Port  8aniliir>. 

Fnmi  I  mile  north  of  Port  Sanilac  to4|  miles  north  of 
('heny  Creek. 

Fix>in  3  miles  north  of  Cherry  Creek  to  4  miles  north 
of  Forest  ville. 

From  3  miles  north  of  Forest  ville  to  4  miles  north  of 
lismetville. 

Fn>m  4  miles  north  of  BametTille  to  1  mile  soath  of 
Pointe  MUX  Barques  light-house. 

Northeast  shore  Saginaw  Bay,  fh>m  1  mile  south  of 
Pointe  aux  Bar(|U(*s  light-house  to  14  miles  south  of 
Pointe  Hux  liarques. 

Suinntiw  Bay.  from  1  mile  southeast  of  Pointe  aux 
BaniueMto'  1]  miles  southwest  of  Hat  Point,  includ- 
ing Point  aux  Barques.  Port  Au6tiu,  Flat  RiH'k 
Point.  Fartridge,  and  Hat  Points. 

From  Hat  Point  to  ^  mile  south  of  Oak  Point 

Fnim  Oak  I»oint  to  Sand  Point 

From  Sand  Point  to  2  miles  northeast  of  Sebewaing. 
including  Saud  Point.  Wild  Fowl  Bay,  North  Island, 
Stony  Island,  and  Ka-te-eliay  Island. 

Fi-oni  2  miles  northeast  of  Sebewaing  to  11|  miles 
!«>nthweMt  of  Mame. 

South  Hlion*  Saginaw  Bay  from  4  miles  northeast  of 
QuannakiHMcc  to  7  miles  northwest  of  same. 

From  3  miles  east  of  the  mouth  of  Saginaw  River  to 
6  n)il«'H  northwest  of  same. 

From  4.\  miles  northwest  of  Saginaw  River  to  1  mile 
north'of  O-pin-kaw-ning  Kiver. 

From  1  mile  north  of  0-pin-kaw-ning  River  to  2  miles 
»onthw«'»t  of  Fine  River. 

FnMu  4  milert  south  of  I*inc  River  to  2  miles  north  of 
pointe  an  (Jr^s. 

West  Hhore  Saginaw  Bay  from  Pointe  au  (»ri^s  to  3 
miles  north  of  (rravelly  Point,  including  South  Char- 
ity and  part  of  Xoiili  Charity  Islands  and  Au  Gr^s 
Hivrr. 

Fnnn  2^  mih-s  southwcHt  of  White  Stone  Point  to  J 
of  a  niilf  Monthwest  of  Tawas  City. 

West  slion>  Lake  Hunm  Irom  1|  miles  southwest  of 
Tawas  City  to  2  milett  north  of  Pointe  au  Sable,  in- 
cluding Tawas  Point  and  Harbor  and  Pointe  an  Sa- 
ble. 

From  3  miles  southwest  of  Pointe  au  Sable  to  6  miles 
north  of  Sable  River. 

WeMt  shore  Lake  Hunm  from  6  miles  north  of  Sable 
K  ver  to  Harrisville. 

Fnmi  i  mile  Mmth  of  Harrisville  to  l|  miles  north  of 
Black  Kiver,  including  Sturgeon  Point  and  Black 
Kiver  Island. 

From  Blai*k  Kiver  to  5  miles  northwest  of  South  Point. 

From  2  miles  southeast  of  Devil  River  to  I  mUc  east 
of  White-Fish  Point,  inchidins  Sulphur  Island, 
Partridge  Point.  Alpena,  and  Tnonder  Bay. 


1850     1-16,000  '  W.  H.  Heaxding. 


1850 

1-16,000 

Do. 

1858 

1-16,000 

Do. 

1858 

1-16,000 

Do. 

1858 

1-16,000 

Do. 

1858 

1-16,000 

Do. 

1858 

1-16,000 

Do. 

1857 

1-16,000 

Do. 

1857 

1-16,000 

Do. 

IMl  1-16, 000  Do. 

1856  1-16, 000  Lieut.  C.  N.  Tumbul 

1857  1-16, 000  Lieut.  O.  M.  Poe. 

1857  1-16, 000  H.  C.  Penny. 

1857  1-16,000  W.  n.  Bearding. 

1856  1-16, 000  Da 

1856  1-16, 000  Da 

1857  1-16, 000  O.  W.  Lamaon. 
1857  1-16, 000  Do. 

1857  1-16, 000  Do. 


18.'>7     1-16, 000 
1856     1-16, 000 


Do. 
Do. 


1856     1-16,000  Do. 

1858     1-16, 000     H.  C.  Penny. 
1858     1-16,000  Da 


1858     1-16, 000     O.  W.  Lamaon. 
1858     1-16, 000  Da 


I 
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1. — ToroGRAPiiiOAL  CHARTS,  LAKE  HURON,  AC-  Continued. 


No. 


Txwalitv. 


Dato.      Scale. 


To]>oj;Ta]ilirr.  Ai-. 


H.  28  Fmin  1  mile  northwest  of  WhiN*-FiHh  Point  to  5  niilen 
northwfHt  of  North  lN»int.  iuoliulins  North  Point, 
pai-t  of  Thunder  Bay,  Cro4)k(Ml  Ulund,  A:.c. 

n.  29  From  5  mih*H  northwest  of  North  Point  to  §  mile  nouth 
of  FalHO  PiVHuii'  ln\e,  inolu«liui;  Middle  iMland  and 
pai-t  of  False  PreH«iu'  Isle.  i 

11.30     From  1^  miles  south  of  False  Pn'scpr  Isle  to  3  miles 
I      north  of  I'resciu'  I.tle.  including:  False  Presqu"  Isle 
liar  hor  and  Pres(iu'  Isle  Harbor  and  island. 

H.  30i  From  2  miles  soutlieast  of  Presqu'  Isle  to  2J  miles 
northwest  of  Adam's  Point. 

H.  302  P'rom  2A  miles  northwest  of  Adam's  Point  to  ojtpoaite 
Bois  Blaiu;  Island. 

H.  31  Fronj  3  miles  northwest  of  Prescpi*  Isle  to  3  miles  west 
of  Adam's  Point. 

11.  32  From  3  njih's  west  of  Adam's  Point  to  7  miles  north- 
west «»f  Trout  Kiver. 

H.  33  Froiu  6.J  miles  east  of  Oeque<K^  Kiver  to  7  miles  north- 
west <»f  same,  includin>;  Hammond's  Bay. 

H.  34     Straits  of  Maekiuao   from  Pointe  Bruleeto  IJeaver- 
Tail   J'oint,  iuelurinj:   Pointe   Brulee,  (Jull  Point, 
I      IManiuette  Bay.  (roose  Island,  Jak«''s  Island,  Tsle  La 
Sable,  Seamnion's  Harbor,  Isle   William.  Isle  Isi- 
don*,  «fce. 

H.  34i  Straits  of  ^^faekinae  from  Point<*  Bruise  to  Beaver- 
Tail  Point,  eontiniu'd.  nu'ludini;  Boot-tlaek  Island. 
Stron;i's  Island.  Maekinar  Point.  Whist  Island, 
Surv«»yor's.  Tobin's.  and  Martin's  Rei'fs.  &e. 

H.  35  Straits  of  Mackinac  from  Beaver-Tail  Point  to  mouth 
of  St.  Marv's  Kiver  (Detour  Passage),  ineludinK 
Point  St.  Vital  ami  Point  IK-tour. 

U.  36  North  shore  Lake  Ilunm,  part  of  Drummond  Island, 
from  7  miles  east  of  Detour  Pahsage  to  include  Har- 
bor Ishiiid. 

H.  37  From  ^  mile  west  of  Harbor  Island  to  Point  Smith  of 
Cockburn  Island,  inchulinir  part  of  Drummond  and 
Cockburn  Islands  and  False  Detour  ChauuHl. 

H.  38  From  ^  mile  east  of  Fort  (iratiot  to  1^  mih's  east  of 
Errol,  nicludiiiji;  IN'rch  Kivi'r. 

If .  39  From  3  miles  southwest  of  I*oint  Han'is  to  1|  miles 
.south  of  Cape  Ipp«M'was)i. 

II.  40  From  1^  miles  south  of  ('a]M'  Iiqierwash  to  1  mile  east 
of  Sable  Kiver,  includiii;;  (.'ape  l])perwash. 

H.  43  North  slioif  of  Straits  of  Mackinac  and  entrance  to 
St.  Mary's  Kiver  to  .'S^  miles  north  of  same. 


18:»8 
18r>8 

1844 
1844 
1859 
1859 
1859 
ia51 


I-IO.  000 


I>o. 


1851 
18.'»9 


1859 
1859 
1859 
1853 


1-lC,  000      H  C.  Pennv. 
1-16,000  .  Do. 

i 

1  -1 2. 000  Lion t.  J.  IV.  ( '.  ti n u ■  *■  r 
nutl  L.  L.  LrfM-klu.j 

1-12.000  Li<-ut.J.  W.  iluniii-  :. 
ami  L.  I.^  Lockhiij. 

1-16. 000     H.  C.  iVnuv. 

1-16, 000  Do. 

1-16, 000  Do. 

1-15, 840     Lieut.  E.  P.  Scamni  t. 


1851     1-15,  H40 


1-15,  840 


Do. 


Do. 


1-10, 000     W.  H.  Ut-artliuLV 


1H59     1-16,000 


Do. 


H.  .'9     Map  of  Ma«kinac  Island 1853 


1-16.000     U.C.  Penny. 
1-10, 000  Do. 

1-16. 000  Do. 

1-15,840     Cftpt.  E.   P.    S«aminoi. 

aud  Lieut  G.  II.  Mr& 

tIeU. 
1-16.000     J.  Lambert. 


2. — nYIUKKJIlAl'HlCAL   CHAR'l'S— LAKE   HURON. 


No. 

H.  A. 

H.  B. 
H.  C. 


H.  1). 

H.  E. 

H.  r. 
H.  (i. 
H.  H. 
H.    L 

H.  J. 

U.K. 
H.  L. 


Localitv. 


From  f'ape  l])perwash  around  t«»  Elk  Cn*ek,  3J  miles 
south  of  F(U(s! ville. 

From  Cherry  Creek,  G  miles  north  of  Port  Sanilac,  to 
i  mile  south  of  Statford. 

From  3  miles  south  of  Forestville  to  'i\  miles  noiHi  of 
Sable  River.  ^iviIl^  (»II-shore  soundings  from  Oak 
Point  t(»  Pointe  au  Sable,  from  Sa;rinaw  River  to 
()-]iin-kawniim  Ki\er.  and  from  Twas  to  3.^  miles 
north  of  Sable  Kiver. 

F'rom  Oak  Point  to  3  mihs  west  of  Sebewain;:, .  in- 
ciudini:  Charity  Islands. 

(Jharit  v  Ishmd 


Date.     Scale.         U3*drographer.  Jcc 

1859     1-60,000     Capt  Geo.   G.  Meadr 
i      and   Lieut.    W.    P. 
Smith. 
1859     1-60. 000     Capt  Geo.  G.   M«J J<> 

1-128, 000  ■  Capt.  H.  W.  BavfieM. 


From  Sabh*  Kiver  to  Tliunder  Bay 

Thuudir  Bav.  from  Bhuk  Iliver  to  Crooked  Island 

From  Thunder  l>ay  t«>  Pre.squ"   Isb- 

From  Presqu"  Isle  to  b  miles  luuth west  <»f  Hammond's 

Bay. 
Vyoxu  Point  S(,  Vital  to  Smith's  Point  and  ('o<'kbum 

Nhind. 

From  i  'ape  IpjM-rwnsh  to  Sabli-  liiviT   

Sauiuaw   Bay  and   ariuiiid   Pointe  aux  Baniues  (two 

>lMM't>.  in  lai-;:e  rolli. 


18.'»7< 
1H.">8> 
1856 

18.'i9 

1S58 
18.'.i» 
1859 


I 


1-32, 000     Capt  Gto.  G.  Heade. 
1-16,000 


1-60.000 
1-40,000 
1-44).  000 
1-60.000 


1859     1-60.000 


Lieut  C.  N.  TnrnbuII 
and  D.  F.  Ilenrv. 
J.  A.  Potter. 
Capt.  Geo.  G.  Mead*^. 
J.  A.  Potter. 
Do. 

Do. 


1860     1-60. 000  (?) 

1H58     1-40, 000     Capt  G.  G.  Meade. 
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3.— HARBOR  AND  MISCELLANEOUS  CHABT8— IJkKB  HURON  AND  STRAITS  OF  MACKINAC. 


No. 


H.41 

U.  42 
H.44 
H.47 
U.53 


Locality. 


Date. 


I 


Outline  of  Lake  Huron,  with  soundings 

Map  uf  trian^nilation  of  Lake  Huron 

Spectacle  Reef -  1S49 

StraitM  of  Markinac,  index  map  showing  triangul^tion. 


1-318,  aoo 

1-500,000 
1-6.280 
1-iaO.  000 


Village  of  Port  Hoi>e ,i-5,3]l3 


Topographer,  &c. 

Capt  Bayileld. 
Lieat  J.  N.  Haoomh. 
S.MoUtor. 


LAKK  MICHIGAN,  GBEEX  BAT,  ASD  8TBAIT8  OF  MACKINAC. 

1.  Shnre-llne  and  tfOpofcrsphy. 

2.  Off-shore  hydrofn^phy. 

3.  Harbors  and  miscellaneons. 


l.—TOPO(rKAIMIICAL  CHARTS—LAKE  MICHIGAN,  GREEN  BAY,  AND  STRAITS  OF  MACKINAC. 


No. 


I 


Locality. 


M. 

1 

1 

M. 

1 

M. 

3 

M. 

4 

M 

5 

M. 

6 

M. 

7 

M. 

8 

1 

M. 

i 

0  ; 

1 

M. 

1 

10 

M. 

11 

M. 

12 

M. 

13 

M. 

14 

M. 

HI 

M. 

15 

M. 

16 

M. 

17  i 

M. 

18 

1 

M. 

19 

M. 

20 

M.     21 


Wost  shore  of  Lake  Michigan  Arom  2|  miles  south- 
west of  Two  Rivers  to  #  miles  north  of  Molosh 
('reek,  including  Two  Rivers  and  Rawley's  Point. 

From  Two  ('iveks  to  2|  miles  north  of  Kewaunee, 
including  Dean's. 

From  2|  miles  north  of  Kewaunee  to  6  miles  north- 
east of  Ahnepee. 

From  6  miles  northeast  of  Ahnepee  to  7^  miles  north- 
east of  Portage. 

West  shore  from  2  miles  sonthwest  of  White-Fiah 
Point  to  6  miles  north  of  Cave  Point,  including 
White-Fish  Bay. 

Fi-om  ^  miles  south  of  Bavley's  Harbor  to  Caaa 
Island,  including  Bayley's  Harbor  and  Caaa  Island. 

From  Cana  Island  to  2  miles  northeast  of  Rawley's 
Bay.  including  North  Bay  and  Spider  Island. 

From  2  miles  northeast  of  Rawley's  Bay  to  Table) 
Bluff,  including  Gravelly  Island,  PUot,  Detroit,  S 
and  Plum  Islands  and  Porte  des  Morts.  > 

Port«  des  Morts  channel,  including  shore-line  fhmi 
3  miles  northeast  of  Rawley's  Bay  to  8  miles  north 
of  same,  also  Plum  and  Pilot  Isliuids. 

Southeast  shore  Green  Bi^  ftom  2  miles  soatheast  of 
Table  Bluff  to  1  mile  southwest  of  Deaths'  Door 
Bluff,  including  HedgehqgHarbor. 

From  i  mile  southwest  ofDeaths'  Door  Bluff  to  8 
miles  northwest  of  Eagle  Bay.  indnding  Ellison's 
Bay,  Sister  Bluff;  Sister  Islands  and  tShoals,  Horse- 
shoe Islands  and  Keelii,  Ac 

Green  Bay  ftom  %  miles  northwest  of  Ssgle  Bay  to  ) 
one  mile  west  of  Egg  Harbor,  indnding  Straw*  \ 
berry  Islsnd.  ) 

From  1  mile  west  of  Egg  Harbor  to  12  milea  sonth 
of  same. 

Sturgeon  Bay,  includingtown  of  Sturgeon,  Sawyer's 
Harbor.  Sherwood's  Point,  &o. 

Reduced  maps  of  Big  and  Little  Sturgeon  Bi^ya,  in- 
cluding shore-line  of  Green  Bay  to  3  miles  north 
of  Big  Sturgeon  Bay  and  8  miles  west  of  Little 
Stnrgeou  Bav. 

From  1  mile  northwest  of  Sherwood's  Point  to  8 
miles  southwest  of  Little  Sturgeon  Bay. 

From  6  miles  southwest  of  Little  Storgeon  Bay  to 
18  miles  southwest  of  same. 

From  18  miles  southwest  of  Little  Sturgeon  Bay  to 
Red  Banks. 

Head  of  Green  Bay,  showing  the  shete-line  ttom  i 
mile  northeast  of  Red  Banks  to8  miles  sonthwest 
of  Sable  Point,  and  from  Fox  River  to  3  miles  north 
of  Duck  Creek,  including  Long  Tail  Point,  soond- 
ings,  Slc, 

Fox  River  from  Its  month  to  Depere,  7  miles  ttom. 
same,  iuchiding  Green  Bay  City  and  Fort  Howard. 

From  L<mg  Tail  Point  to  7  miles  northeast  of  Little 
Suamico  River,  indnding  Big  Snamioo  Etver  and 
Little  Tail  Point. 

From  3  miles  south  of  Pensaukee  to  44  miles  north 
of  Oconto,  including  Pensaukee  and  Oconto  River. 


Date. 

1886 

1888 
1888 
1888 
1888 

1883 
1868 

1882^ 
1863  5 

1862 


18821 
18855 

1886 
1885 
1885 


1885 
1885 
1885 


1885 
1865 

1885 


Scale. 


1-16,000 

1-16,000 
1-16,000 
1-16,000 
1-16,000 

1-16,000 
1-16,000 

1-16,000 
1-16,000 

1-16,000 

1-16,080 


1-18,080 
1-16,000 
1-16,088 
1-88,080 

1-18^080 
1-16,080 
1-16,008 
1-16,000 

1-18^080 
1-16,080 

1-18^000 


Topographer,  &o. 

Henry  GilUnan. 

Do. 
Do. 
Do. 
Do. 

J.  R.  Mayer. 
Do. 


\ 


Do. 
A.  Molitor. 

aN.ChalliM. 


BLGiUmaa. 
Do. 

(  H.  C.  Penny  and  A.  C. 
{     Laaason. 

A.  C.  Irfunson. 

Do. 
Lfteiii.L.]f.HMipt 


a 


Do. 

A.  C  LamaoB  and  A.  F. 

Chafbe. 
aN.Chafbe. 


Do. 
A.F.Chaflbe. 


Do. 
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1. — TOPOGRAPHICAL  CHARTS,  LAKK   MICHIGAN,  JtC. — CoiJtiliUed. 


No. 


Locjilitj*. 


Dato.     Scale. 


TopofO'aither.  \i. 


M. 

•)0 

M. 

23 

M. 

24 

M. 

25 

M. 

20 

M. 

27 

M. 

28 

M. 

29 

M. 

30 

M. 

31 

M. 

32 

M. 

33 

M.     34 


M.     3r) 


M. 

30 

M. 

37 

M. 
M. 
M. 

38 
3i» 
4U 

M.     41 


M.     42 


M. 
M. 

43 
44 

M. 

45 

M. 

4G 

M. 

47 

M. 

4H 

M. 

41) 

M. 

r>(» 

M.     51 


From  4  niilcn  nortli  of  Oconto  to  I  iiiilo  north  of 
lVsliti«;o  Point. 

From  Pe8liti^oPointto2  niilcAnoitli  of  Mcnonionpc. 
iucliidin*;  Little  KivtM*.  Mcnomtmee  Kiver,  and 
Jiuni,  Gr«f«'n,  StevenMonn,  Jacobrt,  and  GraMsy  1h1- 
nndH. 

From  12  miles  nortli  of  Menomonec  to  OJ  miles  north 
of  Hume. 

West  shore  Green  Bay  from  21  milfs  southwest  of 
Abbot's  to  ]\  miles  northeast  of  Brooks',  ineluding 
J.  Williams'  and  Point  Hoeh<*reau. 

From  ♦>  mih'S  southwest  of  Cedar  Kiver  to  8.\  miles 
northeast  of  same. 

(^reen  Bay  from  4  miles  southwest  of  Bark  Kiverto 
2  miles  northeast  of  Ft>rd  Kiver,  including  Indian 
Town. 

Mouth  of  Little  Bay  de  Xocijuette  from  Fonl  Kiver 
to  4  miles  north  of  ICscanaba  River  and  from  Pen- 
insula Point  to  12  miles  northwest  of  same. 

IIea<l  of  Little  Bay  de  X(»c(iuette  from  3  miles  n»»rth 
of  Kscauaba  Kiver  around  to  1 1  miles  northwest 
of  IN'uinsuIa  Point,  including  Sander's  Point,  Day 
Rivi-r.  MiKsonville,  Ilaind  Kiver.  A:c. 

West  shore  of  Bi;;  Bay  de  Xoccjuette  from  Penin- 
sula Point  to  2.^  miles  north  of  Chippewa  Point, 
including  Round  Island. 

Big  Bay  de  Noequette  from  l.J  miles  noiih  of  Chip- 
iM'wa  Point  to   Indian   Point,  including  Ripley  s 
Shoal,  Saint  Vital  Point  and  Island,  and  Pickerel 
Kiver. 

From  1  mile  north  of  Indinn  Point  to  h  mile  noith- 
east  of  Ponu])ine  Point,  including  Sturgeon 
Kiver,  Stony  and  T*oplar  ])oint.H. 

From  i  mile  west  of  Pon'upiur  Point  around  to  An- 
sel's Point,  including  Biii  Fish-dam  River,  Little- 
Fish-dam  River,  .larks  Blull"  and  Valentine's 
Point. 

East  short'  of  Bii:  Bay  de   Noc^uette  fi'om  J  mile 
ncU'theast  of  .Vu.sels  Point  to  1  mile  .south  of  Snail- 
Shell    Harbor,    iiu'luding    (larden    Bay,    Ganh-n  . 
Creek,  (lardrn  BlulK  South  Ri\er  Bay.  Arc. 

Big  Bay  <le  No<»iuette  from  i  mile  .south  of  Snail- 
Shell  Harbor  to  J  mile  northea.<4t  of  Point  Detour, 
including  Burnt  Bluff,  Ja<'k  Bay,  Arc. 

Poverty.  (Jravely.  Gull.  Litth-  (riill.  and  Saint  Mar- 
tin I.sland  lit  eutraute  of  (rierii  Bay. 

Rock,  WashiiiLiton.  and  Hog  islands  ♦■ntranc*'  to^ 
Green  Bay.  iucludini;  .lackson's.  Washington,  [• 
and  Drtioif  Harbors,  Boycr'.s  Blull,  Scv.  ) 

Wliales  Back  Shoal,  Green  Ba> 

CliHiubi'is  Lslaud 

Northwest  coast  Liike  Miehigan  from  Point  Detour 
to  l.i  miles  south  of  Portam^  Bay. 

P'rom  2  miles  south  of  Portage  P>ay  to  Bourassa's 
IN)int.   includinir  Portage  Bay.  Parent  Bay,  Mil-  ■ 
lers  Pi»int.  and  Poiiite  au\  Banjues.  I 

From  r.ourassas  Point  to  i  mile  mutheastof  Farns- 
worths  Point,  includini;  Wiggin's  P«»int,  &c. 

From  Fainsworth's  Point  toSeul  ChoixPointe 1 

From  2  miles  north  of  Seul  Choix  Pointe  to  I  mile 
northeivst    of   Scott  s    Point,    including    Hughes*  | 
Point. 

Xorth  sln)n?  of  Lake  Michigsm  from  Scott's  Point 
to  U'i  miles  northeast  of  Patterson  Point. 

From  G'i  inileM  northeast  of  Patter.»*on  Point  to  3  > 
miles  northeast  of  Biddle  Point.  > 

Straits  of  Mackina<-  from  2{  miles  ea.st  of  Biddle 
PiMiit  t(»  2i  mil(?s  east  oi'  Point<»  fipoufette. 

From  Pointe  Ivp«»uf«'tte  to  lU  miles  southeast  of 
Maiiitou  Paymont.  including  Mauitoii  Puyniont 
Shoals. 

From  5  miles  north  of  Pointe  auxChenes  to  1 J  miles 
east  of  Little  Pointe  aux  ('henes. 


1805 
1865 

1804 
18<'>4 

IGO:) 
18G:1 

1804 

1803 

1S64 
1804 

1861 
1864 


1863 
1864 

1863 
1864 
1864 


1854 
1855 
1853 


From  \\  miles  northwest  of  (Jros  Cap  t(»  Point  St. 
liTuaee,  incliidinir])art  of  St.  Helena  IslantI,  Mack- 
inac Island,  (irosCap,  Ac. 

Straits  of  Maekinac  from  Pointe  St.  Ignace  to  Rab- 
bits  I>aek  INnnt.  and  south  shore  from  Old  Fort 
Maekiuae  to  5i  miles  s«)utheast  of  same. 


1852 
1853 


1-16.  OOO      A.  F.  (;hutlV«-. 
1-16,000  Do. 

1-16.000      A.  Molitnr. 
1-10,000  l>o. 

1-16.  OOO      H.  CPt'uny. 
1-16, 0<K)  Lhy. 

1-16. 000      II.C.  Peuiiy  and  Il.r,:;' 
iiinu. 

1-10,000     O.    X.    Chafff-.-,    H.  C 
IVuuv. 

1-16.000     A.  F.  Cham-e. 


1-16. 000 


1-10.  (MX) 


I><>. 


l>o. 


1-16,000     J.  R.  Maver  aud  A   Y 
CkatTee. 


1864     1-1(^.000     J.  R.  Mayer. 


1864     1-16, 000 


Do. 


1864     1-16,000  .        Do. 


Jl-10, 000  •  O.  N.  Chaflec  auil  S.  W 
'  Robinaun. 

1-16, 000     W.  H.  Heardinc. 

1-16,000     A.  Molitor. 

1-18, 000     W.  T.  Caajurraiu. 


1864     1-16,000  Do. 


1864     1-16^000  '        Do. 

I 

la.'iS     1-16, 000    W.  H.  Heanline. 
1855  .  1-16, 000  :        Do. 


1854     ]  -16, 000    G.  W.  Lamnon . 


|l-16, 


600 


Do. 


1-15, 840  !  Lieut.  G.  W.  Rom. 


1852     1-15, 840     Lient  B.  P.  Scammou. 


1-15, 840 


Do. 


1-15,840     Lieut.  W.F.Ra\-noia«. 


18.72     1-15, 840 


Do. 
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1. — TOPOGBAPHICAL  CHARTS,  LAKE  MICHIGAN,  AC. — Continaed. 


No. 


Locality. 


Date.!    Scale,    j     Toi>ographer,  &c. 


M.    52 


M. 

52| 
53 

M. 

54 

M. 
M. 

55 
5« 

M. 

57 

M. 

58 

M. 

59 

H. 

M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 

eo 

61 

62 

63 

64 

65 

66 

67 

67i 

68 

M. 

69 

M. 

70 

M. 

71 

M. 

72 

M. 

73 

M. 

74 

M. 

75 

76 ; 

1 

H. 

77 

M. 

78  ; 

H.     79 


M. 

80 

H. 

81 

M. 
H. 

82 
83 

H. 

84 

M. 

86 

H.    86 


From  Pointe  St.  Ignace  to  Pointe  FuyanI,  incladinK 
East  Moran  Bay.  Rabbit's  Back' Point,  GrooHe 
Pointe,  Carp  and  Pine  river»,  Pointe  St.  Martin, 
St  Martin's  Bav,  Search  Bav^  Points  Brul6e, 
Grosse  Isle,  Gufl  Point,  Goose  Island,  Marquette 
Bay,  and  part  of  Isle  Marquette. 

From  Pointe  St.  I^ace  to  I\>inte  Fuyanl 

From  16|  miles  southeast  of  Cheboyt^an  light-house 
to  3|  miles  southeast  of  same. 

From  4i  miles  southeast  of  Cheboygan  to  Ih  mUes 
west  of  Pointe  an  Sable,  inclndine  McLeodTs  Bay, 
Duncan  City,  and  part  of  Bois  Blanc  Island. 

Bois  Blanc  Island 

From  Ih  miles  southeast  of  Pointe  au  Sablb  to  Old 
Macklnao  Point. 

Straits  of  Mackinac,  from  3  miles  southeast  of  Old 
Fort  Mackinac  to  13j^  utiles  W(>st  of  same. 

From  3J  miles  east  of  Point  Waugoshance,  to  in- 
clude Cross  Village,  &c. 

Straits  of  Mackinac,  including  part  of  'Waugoshance 
Island  and  Waugoshance  Liuht-house,  White 
Shoal,  Gray's  Reef,  and  Hat  Island. 

Hog  and  Hat  Islands  and  Hog  Island  Reef 

Garden,  Squaw,  and  Whisky  Islands 

Part  of  Big  Beayer  and  (lanlen  Islands    

Beaver  Isuind 

South  end  of  Beaver  Island 

Parts  of  High.  GuU,  and  Trout  Islands 

Gull  Island  (north  end  of  Lake  Michigan) 

North  and  South  Fox  Islands 

South  Fox  Island 

Straits  of  Mackinac,  from  CroHs  Village  to  2f  miles 
south  of  Middle  ViUage,  including  Isle  aux  Galets. 

Lake  Michigan,  from  2^  miles  north  of  Middle  Vil- 
lage to  2i  miles  north  of  Little  Traverse. 

Little  Traverse  Bay.  including  coast  from  3  miles 
northwest  «f  Little  Traverse  to  5  miles  west  of 
Bear  Creek. 

Frtmi  4}  miles  west  of  Bear  Creek  to  3^  miles  south- 
west of  Big  Rock  Point. 

From  li  niiles  northeast  of  Pine  River  to  9  miles 
s<mthwest  of  same. 

From  3  miles  north  of  New  York  Point  to  llj  miles 
south  of  same,  including  part  of  Torchlight  Lak(>. 

Grand  Traverse  Bay,  IVom  10  miles  north  of  £Ik 
Rapids  to  Petibico,  3^  miles  south  of  same. 

From  3J  miles  south  of  Petibico  to  Deep-Water  Point. 

From  3i  miles  southwest  of  Deep- Water  Point  to  6 
miles  southwest  of  Bower's  Harbor,  including 
Old  Mission,  Tucker's  Point,  Bower's  Harbor,  and 
Hog  Island. 

From  6  miles  northeast  of  Traverse  City  to  8  miles 
northwest  of  same,  including  Traverse  City. 

West  arm  of  (vrnnd  Traverse  llay  from  5  miles  south- 
west of  I^e's  Point  to  1  mile  northeast  of  Pishau- 
by 's  Village,  including  Lee's  Point,  Sutton's  Point 
and  Bay. 

Grand  Its  verse  Bay  from  l.J  miles  south  of  Dough- 
erty's Harbor  to  4^  miles  southwest  «>f  light-house, 
including  New  Missi<m  Point,  Northport  Bay, 
Northport  and  Northport  Point,  and  Light-House 
Point, 

Lake  Michigan  from  Cat-Head  Pr)int  to  ^  mile  north 
of  Leland,  including  Nominese  Villace. 

From  Leland  to  3  miles  northwest  of  North  Unity, 
including  Carp  River,  Good  Harbor  Itev,  and 
North  Unity. 

North  and  South  Maniton  Island 

From  1  mile  east  of  Pyramid  Point  to  3  miles  south 
of  Sleeping  Boar  Point,  including  Pyramid  Point 
and  Glen  Arbor. 

From  Sleeping  Bear  Point  to  Pointe  aux  Bees  Scies, 
including  Kmpire  Bluffs  and  Platte  River  Point. 

From  1  mile  north  of  Pointe  aux  Bees  Scies  Light- 
house to  2  miles  south  of  Herring  Lake,  inclumng 
Frankfort,  Lake  aux  Bees  Scies,  and  Herring 
I^ke. 

East  shore  Lake  Michigan  from  3i  miles  north  of 
North  Bar  Lake  to  i  mile  south  of  Portage  Lake. 


1849     1-15, 840  I  Lieut.  £.  P.  Scammon. 


1849 
1851 

1851 


1849 
1851 

1852 

1853 

1853 


1-15.  840 


Do. 


1-15, 840     Lieut.  W.  F.  Raj-nolds. 

1-15,840  !       Do. 

I 
I 

1-15,840  ;  RW.  Burgess. 

1-15,  840     Lieut  W.  F.  Raynolds. 


1-15, 840 
1-15,840  ! 
1-15, 840 


1854 
1854 
1854 
1855 
1855 

1855    : 

1855  i 
1860 
1862 
1853  I 


Do. 
Do. 
Do. 


1-16,000  .  Do. 

1-16,000  :  Do. 

1-16,000  '  Do. 

1-10, 000  j  W.  H.  Hearding. 

1-16,000  !  Do. 

1-16,000  !  G.  W.  Lamson. 

1-16, 000  Do. 

1-10, 000     D.  F.  Henry. 

1-16, 000     J.  R.  Mayer. 

1-15, 840  i  Lieut  W.  F.  Raynolds. 


1860     1-16,000  I  W.  H.  Hearding. 


1860     1-16,000  i 


1860 

1860 

1860 

1860 

1860 
1860 

1860 
1860 


1-16, 000 

1-16, 000 

1-16, 00« 

1-16, 000 

1-16,  000 
1-16, 000 

1-16, 000 
1-16,  000 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
D.  F.  Henry. 


H.  C.  Penny  and  D.  F. 

Henry. 
H.  C.  Penny  and   H. 

Gillman. 


1860     1-16,000  , 


I 


1860 
1860 


1860 
18G0 


1860  ; 
1866 

1866 


1-16,  000 
1-16, 000 


1-16, 000 
1, 16, 000 


1-16, 000 
1-16, 000 

1-16. 000 


Do. 

Do. 
Do. 

D.  F.  Henry. 
H.  C.  Penny  and   H. 
Gillman. 

Do. 

A.  F.  Chaffee. 

Do. 
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No. 


Locality. 


Date.     Scale. 


Topograi»ht?r.  ir. 


M.     87 


M. 

88 

M. 

89 

M. 

90 

Af 

91 

M. 

92 

M. 

93 

M. 

04 

M.    95 


M. 

97 

M. 

971 

M. 

98 

M. 

99 

M. 

100 

M. 

101 

M.  103 


M. 
M. 

M. 

M. 

M. 
M. 

M. 

M. 
M. 
M. 

M. 

M. 

M. 

M. 

M. 
M. 

M. 

M. 

M. 

:m 


106 
107 

108 

109 

110 
111 

113 

116 

117 

118 

I 

118i 

119 

121 

124 

125 
rJ7 

128 
121> 

i:}i 

132 


From  Purtago  Lake  to  3  miles  southwest  of  Manis- 
t4*e  Lake,  includiug  Jviish  Lake  and  Maniatee 
Lake. 

From  4  miles  northeast  of  Free  Soil  to  8  miles  south- 
west of  same. 

East  Shore  Lak«'  Miohicran.  from  2J  miles  north  of 
Big  Point  Sable  to  3  miles  south  of  Ludington, 
including  Hamlin,  l^ineoln.  Ludington,  and  Pere 
Maniuett4'  Lake. 

From  0  mih-s  north  of  Baas  Lake  to  3^  miles  south- 
west of  Pentwatrr. 

From  3  miles  southwest  of  Pentwater  to  Little  Point 
Sable. 

From  Litth^  Point  Sabh^  to  Clay  Banks,  ineluding 
Ikonona  and  Stony  Cnek. 

From  Clay  Banks  to  H  mih's  south  of  "Whitc>  Lake, 
including  Whitehall  and  Montague. 

From  r>  miles  south  of  White  Lake  to  2  miles  south 
of  Muskegon  Lake,  including  Muskegon,  Laketon, 
BlulTton.  and  Port  Shennan. 

From  2  miles  south  of  Muskegon  Lake  to  6  miles 
south  of  (rnuid  Haven,  including  Spring  Lake, 
(irand  River,  (Irand  Haven,  and  Fruii]>oit. 

From  6  ndles  south  of  < irand  Haven  to  entrance  of 
Black  Lake,  including  Jilack  I^ake  and  Htdland. 

Fn)m  Black  Lake  to  1  mile  north  of  Kalamazoo 
Kiver. 

Fnnn  1  mile  north  of  Kalamazoo  Kiver  to  11  miles 
south  ot  Kalamazoo  Kiver,  including  Saugatuck, 
D«>nglas,  Pier  Cove,  and  Kalamazoo  Kiver,  2  miles 
from  its  mouth. 

Fnmi  lU  miles  south  of  Kalamazoo  River  to  6  miles 
south  of  South  Haven. 

From  6  miles  south  of  South  Haven  to  13  miles  south 
ot  same,  including  Saint  I'aul. 

Fro  -*)  13  miles  south  of  S<mth  Haven  to  H  miles 
south  of  Saint  Jose])h,  including  Saint  Joseph 
Kivei.  Paw-Paw  Kiver.  (irand  Marais. 

Entrance  to  Kalaniaz<N>  Kiver,  including  4  miles  of 
same  and  the  towns  of  Saugatuck  and  Douglas. 

Fnmi  (Irand  Marais  to  Wilkin's  Landing 

From  Michigan  C^ity  to  12  miles  west  of  same,  in- 
cluding Michigan  (/ity. 

PYoni  12  miles  west  of  Michigan  City  to  3  miles  west 
of  Grand  Calumet  Kiver. 

From  Wilkin's  Landing  to  Michigan  City,  including 
New  Buffalo. 

From  Calumet  Kiver  to  Kobertsdale  Station 

From  Kobertsdale  Station  to  H  miles  north  of  Calu- 
met or  South  Chicago,  including  South  Chicaeo. 

From  1^  miles  south  of  Chicago  to  2^  miles  nortliof 
Chicago. 

Showing  positions  of  Azimuth  Stations  on  both 
shores. 

From  2  miles  north  of  Chicago  to  9  miles  north  of 
Chicago,  including  Evanst<m. 

From  S  miles  n»)rth  of  Chicago  to  21  miles  north  of 
same,  including  Wilmette,  Winetka,  Highland 
Park. 

From  10  miles  south  of  Waukegan  to  5  miles  north 
of  same,  including  town  of  Waukegan. 

From  11  miles  south  of  Kenosha  to  3  miles  north  of 
same,  including  KenoHha. 

From  '.i  miles  north  of  Kenosha  to  12  miles  north  of 
Kacine.  including  Kacine. 

West  shore  of  Lake  Michigan,  fi*om  4  miles  south  of 
( >ak  Crei'k  to  Oak  Cn-ek. 

Fn)m  Oak  (.-reek  to  4  mih's  north  of  Milwaukee 

From  4  miles  north  of  Milwaukee  to  I'lao,  includ- 
ing Kcmpersville. 

From  riao  to  Amsterdam,  including  Port  Wash- 
ington. 

From  1  mile  south  of  Amsterdam  to  1  mile  south  of 
Sh«-boygan,  including  Am.sterdam  and  Black 
liivcr. 

From  1  mile  .soutli  of  Sheboygan  to  2  mih'S  north  of 
Ct'Oterville.  including  Sheboygan.  Pigeon  Kiver, 
Linzville.  an<l  (enterville. 

From  ^  mile  south  of  Vorkville  to  3J  miles  northeast 
of  Manitowoc,  including  Vorkville,  Xordheim, Cal- 
vin s  Creek.  Silver  Creek,  &;e. 


1806 

1-16,  000 

A.  F.  Chaffee. 

1866 

1-16,  000 

I>o. 

1H66 

1-16,  000 

I><». 

1866 

1-16, 000 

I>i». 

1866 

1-16,000 

Do. 

1870 
1871 

1-20,  000 
1-20,000 

Lieiit.TV.  R.  Li^ 
and  ir.  A.  Ma 
L.  Foute. 

1H71 

1  -2,000 

Do. 

1871 

1-20, 000 

Do. 

1871 

1-20,000 

Do. 

1871 

1-20,000 

Do. 

1871 

1-20,000  ' 

H.  Custer. 

1871 

1-20,000 

Do. 

1871 

1-20.000 

Do. 

1871 

1-20,000 

Do. 

1871     1-10, 000 


Do. 


1872 
1871 

1-20, 000 
1-20,000 

Do. 
L.Foote. 

1871 

1-20,000  j 

Do. 

1872 

1-20,  OM 

H.  Caster. 

■  1872 
1872 

1-20. 000 
1-20, 000  , 

1 

J.  &  ICftyer. 
l>o. 

1872 

1-20, 000 

! 

1 

Do. 

1873 

1-10.000 

H.  Caster. 

1873 

1-20,000 

Do. 

1873 

1 
1-20.000 

Do. 

1872 

1-20,000  . 

Do. 

187ii 

1-20,000 

Do. 

■  1871 

1-30,000 

J.  B.  Mayer. 

1871 
1871 

1 

1-20,000 
1-SO.OOO 

Do. 
Do. 

1871 

1-20.000 

Do. 

1870 

1-20.000 

Do. 

1870 

1 

1-20,000 

Do. 

1870 

1-20,000 

Do. 
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1.— Topographical  charts,  Lake  Michigan,  &c. — Continaed. 


Ka 


H.  133 

H.  134 
K.  135 

H.  137 

K.  138 

M.  139 

M.  141 
H.  ^42 


Locality. 


Sketch  showin};  triangnlation  of  northeast  end  of 

Lake  Michigan. 

North  end  of  Lake  Michigan 

Primary  and  secondary  triangnlation  of  northeast 

part  of  Lake  Michijran. 
Green  Bay,  from  Fox  River  to  1  mile  south  of  Little 

Sturgeon  Ba}'. 
From  1  mile  south  of  Little  Sturgeon  Bay  to  24 

miles  northeast  of  Cedar  Creek. 
From  2^  miles  northeast  of  Cedar  Creek  to  11  miles 

northeast  of  Big  Sturgeon  Bay;  also  St.  Martin's 

Island. 
From  6  miles  north  of  Pointe  aux  Bees  Scies  to 

Maniste<^  River. 
From  Manistee  to  Grand  River 


Old.. 

Old.. 
1867 

1843 

1843 

1843 

1844 
1844 


Scale.  Topographer,  &c 


L-180, 000 

1-180,000  . 
1-400.000 


(?) 

(?) 
(?) 


1-12,000     Lieut.  Jas.  H.  Simpaon 
1-12, 000  Do. 

1-12,  000  I  Do. 

1-12, 000    Lieut.  J.  W.  Gunnison. 
1-12,000  !  Do. 


2. — HYDROGRAPHICAL   charts— lake   MICHIGAN  AND   GREEN  BAY. 


Ko. 


MA.. 

MB.. 
MC. 
MD.. 
ME.. 
MF.. 
MFi. 
MQ.. 

MG«. 

MH.. 
ML.. 


MJ. 
MK 

ML. 
MM 

MK. 

MO. 

MP. 
MQ. 

MB. 

MS 

MT. 

MTJ. 


Locality. 


Date.'    Scale. 


Off-shore  hydrojrraphy,  from  16  miles  south  of  She- 
boygan to  7  miles  north  of  same. 

From  7  miles  north  of  Sheboygan  to  Kewaun<ie 

From  8  miles  south  of  Kewaunee  to  Bayley's  Harbor. 

From  Bayley's  Harbor  to  Pt)int  D6tour    

From  head  of  Green  Bay  to  Red  River  Bluffs 

From  Red  River  Bluffs  to  Sister  Bluffs 

From  Chamber's  Island  to  Sister  Bluff 

From  Sister  Bluff  to  Bscanaba  (Little  Bay  de  Noc- 
quette). 

Entrance  to  Forte  des  Morts  and  Whale's  Back 
Shoal. 

Big  Bay  de  Nocquette 

on-shore  hydrography  of  northwest  shore  of  Lake 
Michigan  from  Pointe  D6tour  to  Farus worth's 
Point. 

From  Seul-Choix  Pointe  to  Straits  of  Mackinac 

Lithographed  chart  of  north  end  of  Lake  Michigan, 
with  a  few  lines  of  deep-sea  soundings. 

Straits  of  Mackinac,  chart  with  deep-sea  soundings. 

Lithographed  chart  of  Beaver  Group  with  deep-sea 
soundings. 

Off-shore  hydrography  ftom  Seul-Choix  to  Pointe 
aux  Chines. 

Off-shore  hydrography  about  the  Fox  Islands,  Lake 
Michigan. 

From  Middle  Village  to  Pointe  aux  Bees  Scies 

North  shore  of  Lake  Michigan,  with  a  few  deep- 
sea  soundings. 

From  Points  aux  Bees  Scies  to  Big  Point  Sable 

From  Big  Point  Sable  to  Little  Point  Sable 


Hydrographer,  &c. 


1870     1-60,  000  '  Lieut.  A.  N.  Lee. 


Do. 
O.  N.  Chaffee. 
W.  H.  Hearding. 
O.  N.  Chaffee. 

Do. 
A.  C.  Lamson. 
W.  H.  Hearding. 

Do. 


1864     1-60,000     O.N.Chaffee. 
1864  ;  1-60, 000     W.  H.  Hearding. 


1870 

1806 

1863 

1865 

1865  i 

1864 

1863 


1-00,  000 
1-60,000 
1-60,  000 
1-60, 000 
1-60,000 
1-60,000 
1-«0,000 


1862  i  1-60,000 


(?)    !  1-80,000 
1870  j  1-400,  000 


MV. 

MW 

MX. 

MY. 

MZ. 

MAa 

MBb 

MCc 

■  I 


Off-shore  hydrography  of  northeast  shore  of  Lake 
Michigan  and  Straits  of  Mackinac  fh>m  Pointe 
Epourette  and  Hat  Island  to  D6tour  Light-house. 

From  6|  miles  northeast  of  Point  Patterson  to  3 
miles  northeast  of  Biddle  Point,  showing  certain 
shallow  places. 

West  shore  Lake  Michigan  from  5  miles  north  of 
Fox  Point  to  5  miles  south  of  Oak  Creek. 

East  shore  Lake  Michigan  from  Little  Point  Sable  ( 
to  the  south,  45  miles.  ) 

Lines  of  soundings  across  the  lake < 

Off-shore  hydrography  east  shore  Lake  Michigan 

from  Twin  Sisters  to  South  Haven. 
From  4  miles  south  of  South  Haven  to  10  miles  north 

of  New  Buffalo. 
From  10  miles  north  of  New  Buffalo  to  21  miles  west 

of  Michigan  City. 
From  21  miles  west  of  Michigan  City  to  20  miles 

north  of  Chicago. 
From  20  miles  north  of  Chicago  to  10  miles  north  of 

Bacine. 


1871   1-120,000 
1871   1-120,000 

1855   1-120,000 

(!)      1-32, 000 

1860  jl-120,000 
1867   1-200,000 

1^60,000 

1-60,000 

1-120, 000 


1866 

1866 

(?) 


1871 

1871 

1870 
1871 
1870 
1872 
1872 

1872 

1878 

1873 

1873 


1-16, 000 

1-60,000 
|l-«0, 000 

1 


1-60,000 
1-60,000 
1-60, 000 
1-60,000 
1-60,000 


(?) 
Lieut.  A.  N.  Lee. 

Lieut  Chas.  F.  PowelL 
Do. 

Seduced. 

(t) 

J.  A.  Potter. 
O.  N.  Chaffee. 

Do. 
Do. 

(t) 

Lieut  0.  F.  PowelL 

Lieut  A.  N.  Lee. 

(  Lieut  A.  N.  Lee  and 
(   Lieut  J.  H.  Werden. 

Capt  A.  N.  Lee. 

Do. 

Do. 

Lieut.  D.  W.  Lookwood* 

Do. 

Do. 
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3.— IIARBOH  AND  MISCr.LF.ANi:  olS  CIlAHTS— LAKE  MU  IIKJAN,  GRKEN'   RAY,   AND  SIUAIT? 

r.»r  MALKINAl'. 


No. 


LiM  MlitN 


Dat 


V. 


Stal* 


T<»iM»^raiilior.  a* 


M.       l>.i    Eii^iavi-il  dun t  «. I"  (nv.  11  r.av ltfA*\  l-12t».3L>0 

M.     5*>l   Straits  of  Micliiliiiiackinar  (in  lai-;i«' mil) Ih41  1-31,US0 

M.     84  J.  Month  of    llivrr  Aux  IWhs  Srirn.  iinladiuj:  coaM      lsr>U  I-     5.  UUU  ' 

I  from  same  tor  1  iiiiU-  north  and  l\  inihs  south. 

M.     87J    Sk«-t4-li  ofmtnitli  (»f  Manistrt^  l{iv«'i'  IHfil  1-    4.  (MMJ 

M.     Im;  I  CJrainl  liivrr  Ilarhor.  incliuliiiiT  (.Iraml  TTavfU  ISiKJ  1-    2.400 

M.  102  '  Saint  ,Io.s»ph's  Harhor  and  coast  for  i  niilo  north     istio  1-    5,  (HH) 

I  and  i  iniK*  8«)Uth  of  saint'.                                               ,                                ' 

M.  114  I  Map  of  <ity  and  harlior  of  Cliica^o 18<>.'.  1-    3.  ftUO 

M.   ll,')  I  Mapof  nitranrc  to  Chica^ro  Ifarlior     IHi.'i  1-        (5(KI 

M.  r21.y  City  harbor  of  Kacint-.  imludiii^  ri»'f  from  2^  inihs     lf<73  1-  10.  000 
Houth  of  lii»lit-htnisi-  to  2  mih-!?  north  of  saiuo. 

M.  122  1  Harbor  of  Katiiu'    IWmI-    4,800 

li.  12.'}  Map  Hhowin;i  position  and  charartrr  of  re^f  near     18C7  1-    U,  tiOO 
Kaciiif  Harbor. 

M.   124*   City  of  Milwankir,  AVi.s 1873  1-10,000 

M.  i:iO  I  Map  of  harboi  (if  Slu-bovijau 18<k")  1-        500 

M.  140  EntrametoClrctn  r>ay.  in«liidinjrChambi-r'.'*I.'»land,      1842  1-    2.400 
rium,  iH'troit.  Wa.-^liiu^iton,  and  li<»ck  It^Luids.                                       ' 

M.  liV,  I  Mouth  of  ( Jrand  Uivi-t 1844  1-    6.  000 

M.  l.'if.     Mouth  of  KalainaztM>  Kivcr ■  1844  1-    G,  000  j 

M.  ].'i7     Mani.'*t<'»' Harbor 1866  1-    2,400 

M.  108  I  Soundin;;.'.  north  of  Garden  Ishmd 1-16,000 

M.  iri(»  I  South  Manitou  Island  1843 .' 1-  12,  000 

M.  1(J7  j  Bt*a\«'r  l.«'land  <Jri»ui»  and  part  of  north  shore,  show-  ^    (?)  .1-80,000 

in^  sect ion.s  and  part  of  triangulati(»n.  \  ' 

M.   108  ShoalH  and  .sonndin^rs  in  north  I'ud  of  Lake  Michigan   18r»3  1-    4,  800fi 

M.  171  South  end  of  Lake  Mi(hi;:nn.  sho\viuj;cn>ss-9ectiuns     1874  1-80,000' 

I  •with  prolile, 

!  I 


Caiit,  W.  G.  "Wii;!^*. 

Do. 
Li«ut.  O.  M.  r<w. 

J.  Biimi'v. 
fTitliii  (If  l:i  ram]>. 
E.  li  WH^bt. 

E.  S.  riiPSi'bron:::!. 

l>o. 
Henry  CiiMor. 

A.  W'.  ruthank. 
W.  T.  ( 'ad-jrain. 

Hoiirv  Cui*t<?r. 
A.  W'.  rut  bank 
Lieut.  J.  U.  Simps-c. 

Lieut.  J.  W.  Gunuij>^ 

l>o. 
"W.  T.  Ca8£mun. 

Lieut.  J.  V.  Mac  xsb. 
(I) 

(?) 
J.  U.  liuellirandFl 
Fiflher. 


LAKE  AXD  RIVER  SAINT  CLAIR. 

1 .  Shore-line  and  topo>rrapby. 

2.  n\  dro^rjiphy. 

3.  M'ittcellaueous. 

1.— TOI'OGKArHKAL  CHARTS? — LAKE  AND  KIVER  SAINT   CLAIR. 


No. 


St.  <M 


St. 

St. 


C.2 

C.:{ 


St.C.4// 


St. 
St. 
St. 
St. 
Si. 
St. 

St. 

St. 


C.4r 
C.4«/ 
C.  :> 

C.r, 
C.7 

C.S 

c.y 

C.  14 


St.  c.  1.-. 


St. 

St. 


(V  ir, 
('.  IT 


I.ooalitv 


Date.i   Scales.  Topographer,  &c. 


Both  Hhoivs  of  Saint  (-lair  Rivr-r  from  Lake  Huron     1867   1-  16.000     Lieut.  Janes  Mertor. 

to  Mooivtovs  n.  in('ludin«:  Moor«*town.  J*ort  Huron,  . 

Huron.  Sainia.  Stay  Uliind.  and  Viek»\>urt;.  1 

From   Aloori'town   to  Marine  City.  in«-Iudin>£  both     1807  il-  16,000     Lieut.  B,  D.  Greeii^. 

Hides  of  the  river.  Moon-town  and  Saint  Clair. 
From  Marine  (.'ity  to  Al;|:ona*-,  both  Hidei*  of  river,      1807   1-  16,000  ,  I>o. 

inc.ludinj:  Marine  Citv.  Soinbra.  Wt)0<Uick  Inland, 

Ae. 
From  Alix<niae  to  Ii>;ht-houK4>  and  l>6Aoou,  iuoludinK     1868  1-  16,000     O.  N.  Chai&e. 

"\Vnlpoh*  Inhmd.  KuH.sel  Lsland,  I*oint  Aux  Chines,  ' 

Huron  Island.  Are. 

Delta  of  river  S;unt  Clair 1868   1-  16,000 

do 1856   1-  16.000  I 

From  Xorth  Channel  to  lighthouse 1888  1-  16,  OOOf 

From  New  Baltimore  to  lielvidere 1868   I-  16, 000 

PVmi  Hur<m  Toinl  to  Crros.^e  i'oint 1868  1-  16.000 

Lake  Saint  Clair,  ini-ludin^Gro.'^He  Point  and  Isle  au     1868   1-  16,000 

TNhe. 
From  IJ  miles  northwest  of  Pike  Crecjk  to  IJ  miles     1868  1-16^000  . 

east  of  Duik  Creek.  i 

Saint  Clair  Flat.-4,fn>niHhip-eanal  to  Mitchell's  Point,     1871  ,l->  20,000  '  Lieiit.W.R.LiTenaeN 

including!  Ba-sttett's  Channel,  Blind  ("hannel,  John-  and  F.  M.  Towar. 

Hton's  ('hannel.  an<l  Chenal  ?'cart^. 
SiiMth  shore  Lake  Saint  Clair,  from  a  point  about  6)     ia-ii  r  t  v  ^  ^-v  -r 

miles  west  of  Point-  Aux  IloeheM  to  a  i>oint  4^  >    JSwf'l-  20,000    Z"*'  ^SSSF*^?^'^' 

miles  east  of  the  same.  J     1^>  I       McOimcttddy. 

From  the  ThameH  Kiver  to  Mitoheli's  Point 1811   1-  20, MO  !  A.  C.  T-— ttiWL 

I'ppei  i»art  «if  Chenal  Keart{'and  Johnston's  Chan-     1871   1-  20,000     F.IC.  Towar. 

nel. 


Lieut.  B.  D.  Greece. 
W.  H.  Heat^fnz. 
J.  R.  Mayer. 

Do. 
A.  Molitor. 
Lieutw  J.  F.  Gregory 

and  A.  MoUtor. 
Lieut.  J.  F.  Gregory. 
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2.— HYDROORAPIIICAL  CHARTS— I*\KE   AND   RIVER   8A1XT  CLAIR. 


No. 


Locftlitj'. 


8t.  C.  12!  Olf-Aliorp  hydi-o^rapliy  of  I^ilic  Saint  Clair 

St.  C.  13;  Kfliitivc  TKiHitioiiH  of  itlK'  otr-Hborf!  Homuliug  of  Lake 
Siiint  Clair  iVuiii  an  iiHMUiii<><l  buHe. 


Date.    'Scale. 


ldC8 


nydrograi)Ler,  Sco. 


Lient.  J.  F.  Orejfory. 
Lieut.  J.  II.  AVeeden. 


3.— MISCELLANEOUS   CHARTS— LAKE  AND   RIVER  SAINT  CLAIR. 


No. 


Locality. 


Date.       Scale. 


St  C.  10a  ! 
St  C.  106  I 
St  C.  10c 
St  C.  lOd  j 
8tC.10«  I 
St  C.  10/ 
St  C.  lOo 
St  C.  lOA 
St-C.ll 
StC.18 
StC.2l    i 
StC.23 


DelUof  Saint  Clair  River 1856 


Lake  Saint  Clair  Flats  Impruveioeut  Survey . 
do 


I  IS.'iO 

do ,  1860 

do 1  1861 

do 1863 

do 1864 

do 1867 

do 1868 

Saint  Clair  Flats  Canal 1870 

Description  of  bench-mark ',  1867 

Scheme  of  main  triangular  ion >  1867 

Saint  Clair  Flats  Ship-Canal 1872 


3-  16, 
a-  16, 
1-  3. 
1-  3, 
1-  3, 
1-  8. 
1-  3, 
1-  3, 
1-  3, 
1-  8, 
1-177, 
1-    1, 


000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

500? 

200 


Topographer,  Sco. 


G.  W.  Lamson. 

Do. 
D.  F.  Henry. 

Do. 

Do. 

Da 
O.  N.  Chaffee. 
Capt  F.  U.  Farqahar. 
Lieut.  A.  N.  Lee. 
Capt  6.  J.  Lydecker. 

(t) 
Lient  D.W. Lock  wood. 


DETROIT  RIVER. 


Shore-line  and  topography. 
TOPOGRAPHICAL  CHARTS— DETROIT  RI\'ER. 


No. 

Locality. 

Date. 

Scale. 

Topographer,  Slc. 

D.  7 

From  Lake  Saint  Clair  to  Belle  Isle 

1873 

1-10, 000 

A.  C.  Lamaon. 

D.   8 

From  Belle  Isle  to  western  oitv  limits  of  Detroit 

1873 

1-10, 000 

Do. 

D"  9  ;  From  western  citv  limits  of  Detroit  to  Delray 

1873 

1-10, 000 

Do. 

D.  10     From  1  mile  north  of  Fightiui^  Ulaud  to  Riviere  Aux 
Canards,  including  towns  or  Ecorse  and  Wyandotte, 

1873 

1-10, 000 

Do. 

and  pai-t  of  G  rosso  Isle. 

D.ll 

From  Trenton  to  Bar  Point,  including  towns  of  Tren- 
ton, Gibraltar,  and  Amhei-stburg,  and  Grosse  Isle, 
and  BoiH  Blanc. 

1873 

1-10, 000 

Do. 

D.12 

Month  (»f  I>(4troir  River,  including  Bar  Point  and 

1873 

1-10, 000 

Do. 

Points'  MouilU-c. 

LAKE  ERIE. 


1. — TOPOGRAPHICAL  CHARTS— LAKE  ERIE. 


No. 


X. 

s. 
s. 

X. 


X. 
X, 
X. 


Locality. 


West  end  of  Lake  Erie,  fh>m  Grosse  Isle  to  Pointe 
If  oiiill6e,  including  Pointe  Pel6o. 

10     From  Pointe  Pel6e  to  Station  No.  — 

15  Gedar  Point,  showing  channel  at  entrance  to  San- 
dusky Bay. 

16|  Shore-line  from  Sandusky  Bay  to  south  bend  of  lake. 


23  "  Manmee  River 

25     Sandusky  Bay,   ftt>m  Cedar  Point  to  Johnston's 

Island,  including  Sand  Point  and  JohnBton'*s  Isl- 

land. 

96     From  Johnston's  Island  to  Railroad  Brlige 

82    SiTer  Raisin 

71    Long  Point,  Ontario 


1848  I  1-63,860 


1847 
1862 


1-15,840 
1-10, 000 


1847?   1-15,840 


1857     1-10,000 
1872  I  1-10,000 


1872     1-10. 000 
_ ,  1-12  000 

i875'i  1-10|000     J.R.Kayer. 


Topographer,  &o. 


liieul  J.  N.  Macomb. 

Lien  tenant  Gnnnison. 
W.  H.  Bearding. 


Lieat.  C(d.  James  Kear- 
ney. 
W.H.  Bearding. 
A.  C.  Lamson. 


Do. 
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1. — Topographical  charts— Lake  Erie — Continued. 


No. 


E 

E. 

E. 

E. 

E. 

E. 

E. 

E. 
E. 

E. 
E. 
E. 

E. 

E. 
E. 


72. 
73  ' 
74 

75 

I 

76 

i 

77 

78  ' 

79 

fcO 

81  , 
81»  1 

83    ; 

84 

8.-) 
8G. 


E.      87 


E. 
E. 

E. 

E. 

E. 

E. 
E. 

E. 

E. 
E. 
E. 

£. 

E. 
E. 
E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 
E. 

E. 

E. 

K. 

i;. 


6o: 

i>i  , 
in.'  . 

03 
04  < 

o.-i 
o<;  : 

07 

00 
100 
101 
102 
103 
104 
105 
100 
1U7 
lOH 
lO'.l 
110 

111 

112 
li:i 
114 
11.". 


Locality.  ,  Date. 

j 

P'nun  Moriran'H  Toiiit  to  \h  iiiil«  s  t-ast  of  Port  Col-      1875 

Wornr,  Oniario.  iiirliuliiiir  l*oit  CoUhhih'.  j 

From  IJ  inilrs«'aHt  of  Port  (Jolhorur.  Ontario,  to  1^  I  1875 

niih's  cast  nf  Point  Abino,  inrliidin;;  Point  Ahino. 
From  1^  inilrs  vunt  of  Point  Abino,  Ontario,  to  8     1875 

niilt'8  «*a.Kt  of  snim',  inclndini;  villajreof  liiiljifway, 

Ontario,  also  Wintlinill  Point. 
From  l^ilfalo.   N.  Y.,  to  about   .'»J    nubs  Honth  of     1875 

Hanif,  includin;:  Snmkr  Cr<*«*k  an«l  Wist  Hamburg. 
From  5.J  miU'»  .south  of  Putlalo  to  0  mib  s  south  of     1875 

KaiiKv 
From  0  mibs  south  of  Putfalo  to  14  mibn  southwt'St      1875 

of  sam«',  int  lu(lin<j:  Kij:httM'n-Mib'  ('rot'k. 
P'lom  2j^  mill  >  last  of  Stur;ifou  Point  to  6A  miks     1875 

«-a.>*t  of  Ir\  inir.  X.  V. 
From  U.\  mibs  i-ast  of  Irving  lo  1  .\  niibs  rast  of  sam«i     1875 
From  lA  miles  ♦ast  •»f  living.  X.  V..  to  ik  mibs  \v«'Bt      1875 

ol"  Silver  ("leek,  N.  Y.,  ineludin;;  village  of  .Silver 

Cn-.k. 
From  4.\  miles  west  of  Silver  Creek  to  1  mile  west      1875 

of  Dunkirk.  N.  Y..  inebuliui:  «it\  of  Dunkirk. 
From    1    Tuib*   \\est   of  Dunkirk   to  7  mib-h  wimt  of     1875 

hunu-.  iueludiui:  Van  Ibiren  Point. 
From  7  mib  s  west  of  Dunkirk  to  12  miles  southwcHt      1875 

of  sanu-.  iui  liuliuL:  r>ioeton  Station. 
From  12  utiles  southwest  of  Dunkirk  to  1('»,J  uiilen      1875 

southwest  ot"  >auie.  to  town  ot  liareebma. 

?'r«)n»  I'larei'lona  to  7  mib  »>  wt-^t  ol' sanu-   1875 

From  4  mibs  east  of   Twentx-Mile  Creek  to  3  inilrft      1875 

weHt  of  same,  inrliulini;  Twentv-^Iib-  Cieek. 
From    Sixt«en  -  Mib"    Cnek    to    2    mibs   \^i'»t    of     1875 

Twelve-:^!  ileCleik. 
From  2  miles  west  of  Twelve  3klile  Creek  to  Erio.  Pa     1S75 
From  Ivrie.  I'a..  to  i!  mibs  we>t  of  same,  irnhnling     1S75 

city  and  haibor  of  Erie  and  Presipi'  iHle. 
From  2  mibvs  west  of  Eri«-,  Pa.,  to  (J  mib-s  west  of     1675 

same. 
From  0  miles  w«st  of  Erie.  Pa.,  to  11   uiileH  woHt  of     1875 

same,  ineludin;;  Walnut  Creek. 
Fnuu  1 1  miles  west  of  Vau',  Pa.,  to  10  mib*«  west  of     1875 

sanu',  ineiiulin;:  Elk  Creek. 

P'rom  Klk  Creek  to  2.J  mile.s  we.st  of  .same 1875 

From  1  mile  ia»t  of  Crooked  Creek  to  2^  miles  west      1875 

of  same.  '  I 

Niutli  shore  of  Lony;  Point,  Ontario 1876 

do 1876  i 

do ,  1876  ! 

From  4J  mib-H  east  of  Couueuut  Piers,  Ohio,  to  3J     1876 

miles  west  of  .same.  i  I 

From  3  miles  west  of  Conueaut,  Oiiio,  to  5  miles  eaat     1876 

of  Ashtabula,  Ohio.  ' 

Fnmi  5  miles  ea.st  of  Ashtabula,  Ohio,  to  Red  Creek,  '  1876  : 

3  miles  wt'st  of  sanu*.  i  ' 

From  Jled  Creek.  3  miles  west  of  Ashtabula,  to  5     1876  ' 

miles  west  «>f  same.  ,  i 

From  8  miles  west  of  Ashtabula,  Ohio,  to  13  miles  ,  1876 

west  of  same.  j 

P'rom  13  miles  we.st  of  Ashtabula,  Ohio,  to  7  miles     1876  ! 

east  of  Fairport,  Ohio.  '  < 

P'lem  7  miles  east  of  Fairi)ort,  Ohio,  to  2J  miles  east     1876 

of  same.  ' 

Fiom  2.^  miles  east  of  Fain)ort,  Ohio,  to  4^  miles  west     1876  • 

of  same,  inelmlin;:  Fairport  and  Kiehmond. 
From  4.J  mile.«j  west  of  Faiiinirt,  Ohio,  to  Chagrin     1876 

liiver.  I  ! 

From  Cbajriiu  Piver  t(»  1  mib"  west  of  lino  of  Cuy-  '  1876 

aboiia  CcMint.v.  ; 

Futm  a  point  ^  miles  east  of  city  limits  of  Clevelaml,  j  1876 

Ohio,  west  4  mibs.  ' 

Fnuu  4  miles  ea.^t  of  city  limits,  Cleveland,  Ohio,  to     1876 

Western  eit\  limits.  ^  .  i 

City  of  ("b'veiand.  Ohio .' 1876 

1  loui  4  Mi\\*>  east  ol    Koeky  Piver,  Ohio,  to  4  miles     I87fl 

W  est  of  .'..lUU-.  I 

FroMi  4  mibs  west  of  Uo(  ky  liiver  to  0  miles  east  of    

r.hick  liiver.  Obbi. 
From  <)  mib  s  ea>t  o(  P>laek  liiver  to  2  miles  west  of     1876 

same,  iui  Iiidiun  Lorain. 
Fioiii  2  mib"<  we.«^t  of  iJlaek  liiver,  Ohio,  to  5  miles     1876  , 

w «  ^I  of  Name. 
!•  idiu  li;;ht-bous»'  at  Yermilion,  Ohio,  to  7  miles  ea«t      1876 
of  sanu'.  inebuliu;;  Vermilion,  Ohio.  i 


Scale. 


Topographer,  &c. 


-10, 000     Joku  Eisfumami. 

I 

I 

■10. 000  Do. 

-10, 000  Do. 


-10.  000 

-10,  OiH> 

-10,  <K)0 

-10,  (>U0 

-10.  (MK) 
-10,  000 

-10,000 
-10.  0l>0 
-10,  000 

-n>,  000  ■ 

-10,  OiH) 
-10.000 

-10,  000 

-lO.WN) 
-10,  000 

-10,000 

-10,000 

-10,  000 

-10,000 
-10,000 

-10.  coo  , 

-10,  000 
-10,  000 
-10,  000 

-10, 000  i 

-10.000 

-10,  000  < 

-10,000 

-10,000 

-10,000 

-10, 000  , 

-10, 000 

-10,000  I 

-10, 000  ' 

•10,000 

) 

-10, 000  '■ 
-10,000  ' 


-10,000 
-10,000 
-10,000 


J.  R.  Mayer. 

Do. 

l>o. 

A.  C  LamHon. 

!>«•. 
l>o. 

J.  11,  MavtT. 

Do. 
F.  M.  Towar. 

Do. 

Do. 
tJobu  Eioenmann. 

Do. 

A.  C.  Laniiion. 
Do. 

Do. 

F.  M.  Towar. 

Do. 

Frwlerick  Terry. 
John  Eisenmann. 

F.  Terry. 

Do. 

Do. 
J.  B.  Mayer. 

r.lL  Towar. 

A.C.  T^amson. 

F.  M.  Towar. 

Do. 

Do. 
A.  C.Laina<m. 

Do. 
F.M.  Towar. 

Do. 
F.  Terry. 

Do. 

A.  C.  Lamacm. 
F.M.  Towar. 

Do. 
F.  Terry. 

Do. 
F.  H.  Towar. 
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1.— Topographical  charts— Lake  Erie — Continned. 


No. 

E.  U6 

E.  117 

E.  118 

£.  119 

S.  120 

E.  121 


Locality. 


Date. 


E.  122 

£.  123 

£.  124 

£.  125 

I 

£.  120  ! 

E.  127  . 

£.  128 

i 

£.  129  ' 

£.  130  ; 

£.  131 

£.  132  ' 

E.  133 

E.  134 

£.  135 

£.  136 

E.  137 

E.  138 

E.  139 

£.  140 

£.  141 

S.  142  ! 

E.  143  ! 

£.  144  ! 

i 

E.  145  ' 

£.  UH 

E.  146 

B.  147 

E.  148 

£.  149 

E.  l.'iO 

E.  1.-)! 

E.  152 

E.  153 

E.  154 


From  Vermilion  to  Old  Woman's  Creek,  8  mileR  west 

of  Vermilion. 
From  Old  Woman's  Creek  to  2h  miles  west  of  Huron 

River,  including  villaee  of  Huron. 
From  24  miles  west  of  Haron  River  to  3  miles  south* 

east  of  Cedar  Point. 
From  3  riiiles  southeast  of  Cedar  Point,  Sandusky 

Bay,  to  2  miles  north  of  Sand  Point,  including 

Marhlehead  light-house. 
From  Marhlehead  light-honse  to  East  Harbor,  in* 

elusive. 
From  East  Harbor,  3  miles  northweift.  to  Scott's 

Point ;  thence  2  miles  southwest  to  Moon-'s  Point; 

thence  H  milcH  south,  including  West  Harbor, 

Ottawa  City,  Mouse  Island,  and  Suj^r  Blulf  (Ca- 
tawba Ishiud). 
From  1^  miles  south  of  Moore's  Point  to  3}  miles 

south  of  same. 
From  3}  miles  east  of  Portage  River  to  14  miles 

west  uf  same,  includiup;  Port  Clinton. 
From  1  mile  west  of  Portage  River  to  4^  miles  weat 

of  same. 
From  4j^  miles  west  of  Portage  River  to  7)  miles 

west  of  same. 
From  1  mile  east  of  Tonissaint  Creek  to  2^  miles 

west  of  same,  or  }  mile  east  of  Locust  Point. 
From  1  mile  east  of  Locust  Point  to  6  miles  west  of 

same. 
From  6  miles  west  of  Locust  Point  to  4^  miles  east 

of  Cedar  Point. 
From  34  miles  east  of  Cedar  Point  to  Cedar  Point  . . 
South  shore  Maumee  Bay,  from  Cedar  Point  to  2 

miles  east  of  Presqu'  Isfe. 
Maumee  River  to  its  mouth,  including  city  of  To- 

le<lo  and  l>uth  shores  of  river. 
From  2  miles  east  of  Presqu'  Isle  to  month  of  Mau- 
mee River,  <m  south  shore,  and  on  west  shore  from 

mouth  of  river  to  5  miles  north  of  same,  including 

Grassy  Point. 
Entrance  to  Maumee  Bay,  between  Cedar  Point  and 

Grassy  Point,  including  Turtle  Island. 
West  shore  of  Lake  Erie,  fh)m  5  miles  north  of 

mouth  of  Maumee  River  to  8^  miles  north  of  same, 

including  Turtle  Island. 
From  8A  miles  noith  of  mouth  of  Maumee  River  to 

13i  miles  north  of  same. 
From  3}  miles  southwest  of  Monroe  Piers  (River 

Raisin)  to  3}  miles  north  of  same. 
From  34  utiles  west  of  Stonv  Point  to  4  miles  north 

of  same,  including  Stony  Point. 
From  4  miles  north  of  Stony  Point  to  Point  Mouill^. 
From  8  miles  west  of  Colche8t<ir  Pier  to  1  mile  west 

of  same  (north  shore  Lake  Erie). 
From  1  mile  west  of  Colchester  Pier  to  3^  miles  west 

of  same,  including  village  of  Colchester,  Ontario. 
North  shore  of  Lake  Erie  from  1  mile  west  of  Kings- 

ville,  Ontario,  to  7  miles  west  of  same. 
From  1  mile  west  of  Kiugsville  to  6  miles  east  of 

same,  including  village  of  Kiugsville,  Ontaiio 
North  shore  from  4  miles  east  ofLeamington,  Onta- 
rio, to  1  mile  west  (»f  same. 
From  2  miles  north  of  soutiieni  point  of  Pointe  Pel^e 

to  7  miles  uftrth  of  same,  along  the  western  shoie, 

Ontario. 

Southern  point  of  Pointe  PeK'O 

Middle   (r round  Shoal   between  Pointe  Pel6<^  and 

Pi)inte  Pelei'  Inland.  Ontario. 

North  end  «»f  Pointe  IVl^e  Inland 

Middle  portion  of  Point*!  INlee  Island 

South«rii  cnil  of  Point*-  VrU-v  Island 

Gull  I«lsi nd  Shoal.  Lako  Ei ie 

K»!lle_\  s  Island.  Lake  Krie 

South  llasx.  «lreen.  Hallast,  an»l  Starve  Islands,  and 

lower  iKirt  of  Middle  U.iss  Inland. 
Middle  hass.    North    Itass,  Uattlesnake,  and  Sugar 

Island. 
Hen  :ind  (')iirki'ns.  East  Sister,  and  Xorth  Harbor 

Islands.  Ontiiriii. 
West  Sister  ami  Middh-  Sist»'r  Islands 


1877 

i8n 

'  1877 
1877 

1877 
•  1877 


Topographer,  fto. 


1-10,000    F.M.Towap' 
1-10, 000  '  F.  Terry. 


1877 

1877 

1877 

1877 

1877 

1877 

'  1877 

!  1877 
I  1877 

^  1877 

1877 

1877 


1877 


1877 

1877 

1877 

1877 
1877 

■  1877 

I  1877 

.  1877 

1877 

'  1877 

! 

1877 
1877 

1K77 
1S77 
1877 
1S77 
1H77 
1H77 

1877 

\tin 

1877 


1-10, 000 
1-10, 000 

1-10,  000 
1-10, 000 

1-10, 000 
1-10, 000 
1-10, 000 
1-10,000  . 

1-10,000 ; 

1-10,  000 
1-10, 000  I 

I 

1-10, 000 
1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 
1-10, 000 

1-10, 00c 

1-10, 000 

1-10, 000 

1-10. 000 
1-10,  000 


Do. 

A.  C.  Lamson. 

A.  C.  Lamson. 
Do. 

Do. 
F.  Terry. 

Do. 

Do. 
F.  M.  Towar. 

Do. 

A.  C.  Lamson. 

Do. 
F.  M.  Towar. 

F.  Terry. 

F.  M.  Towap. 

Do. 
A.  C.  Lamson. 

Do. 

Do. 

Do. 

Do. 
F.  M.  Towar. 


1-10, 000  Do. 

1-10,  OCO     F.  Terry. 
I-IO,  000  Do. 

1-10.000  ;  A.  C.  Lamson. 
Do. 


I 


1-10,  000 

I 

1-10,  000 
1-10,  000 

1-10,  0()0 
1-10,  000 
1-10,  000 
1-10,(00 
1-1(»,  <  00 
1-10,000 

1-10. 000 

1-10,  000 
1-10.  000 


F.  M.  Towar. 
Do. 

F.  Terry. 

Do. 

Do. 
A.  C.  Lamson. 

Do. 
F.  M.  Towar. 

Do. 

Do. 

Do. 
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KJUnAPUICAL  CHABTS— LAKE  ERIE. 


rAbydnicnplirarniiiidTAaEFulDt ISn     l-W.OW     Opt.  H.kLAduu 

Dit  uf  Ijikr  Krie  from  Hnir»ln  to  DliDklrk.     ""     '  —  "■" 
.  and  Cauailliiu  Hlinre  to  Murgan's  Pobit. 


mDpnkirk.  K.V,. 


.   ISTS     l-M.OOO     Cbj 


•&s 


..  mt   i-w.oiM  , 


itlivrestlcingnlCleveUnd '  l«a  '  l-«,O0u  I>o. 

I  Termmiim,  Ohin ino  ;  1-110,000  Do. 

a  Ui.iiniv  I'iora.  inclndlns  ill  Isl-     IPT;  1-80.000     LleaM.    D.  TT.  Lork. 
.  r-nd  gr  LakK  Brii>.                            I  '       woodandP.U.PriK. 


a  MiscELLAXEors  charts— lake  b 


Dute.i    Scilf. 


E.      3    I  Lake  Erie,  from  Pnint«dF  Fen 


IMS. Ueat.J.W.C 


wrlUisi 

wTnrl 

i-IMhh 

and  Korth  Ci^. 

■W  ili»u™«  i*y 

uUfluii 

it.  J.  B.  SlmpHa 
il.  J.  F.  GrrnKT 


n  Tuiilautnt  Rive 


it  Ci-dsr  Ciwk  lo  S  mlh*  norlh- 


i  KtcoDDuiuSDce  in  tbe  vicinity  of  Eellj  '■  and  Boh 

!  Fcum  lioiiae  Island  to  MarLklicart  ligbt 

From  MaddebEBd  lo  Pun  CUuton  UAt 

I  it>m3  miles  nortbvvsl  uf  Unnm  River  to  Cedar 


ie» 

18M 
ISH 

a^^hiTH^^^^:::::::;:::;::::::::::;:. 

I^ffl, 

isn 

1880 

1-1.  su 
1-1,  B40 

1^»M| 

l^S! 

LutlaraiiKiw  Ui.vlKir 

U3g! 

I  John  ^  r  ■  r«»|i 


;  Unit  J.N.  IfMOBk. 


IBtl       1-S,«M     Lletit.I.CWoodnC 


llljHkltivi-rllurlnr 1-1400  : 

rivliniiiiari-  •lii'i't  fniiii  M«L>iiii''ii  Fnint  (o  Rtcnir  I 

Poinl.  Ult-li.  I  I 


4IIb     I'^rle  IlHrlmr. xliinliiu  XHin 
4»       ItnmiliilandiKUriD-nilli    . 


-I-'  l-latid 


.    IMT 


1-T.« 


iddli- IslniHl  Shoal 1IU8 

»».I>.bnrlH(II|.nai»H'liii-krn>ii    \  IMS!     1-S,»0 

tyii'Itirliii l]iii<lniiniihof((riin<1RiVfr IKIS  |() 

r.iiihi.f  I^..tl„^tl!i.-l.nll,ll(■Jln.Ml:l^.llon■(..^lll.llWt)    

•  Kf  iulvm'.'tirni  of  rliiium-l     18T0      1-4000 


,  U«it.LC.  V 

I  LloQt.J.K.Ii 

1-1\M0     LInit.  J.  W.  GaaB>«» 


«0e     J.  A.Pottar  asdO-S. 
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NIAGARA  RIVER, 

Shore-lino  and  to^ograpby. 

TOPOGRAPHICAL  CHARTS — XIAQARA  RIVKR. 


No. 


Localitv. 


Dato.:    Scale. 

I 


s. 

1 

IT. 

2 

K. 

3 

K. 

4 

TS, 

t 
5  1 

1875     1-10, 000 


Topographer,  St4i. 


F.  Terry. 


X.  6 

IT.  7 
N.  8 


From  h6ad  of  Niagara  River  to  4  oiileo  north  of 

same,  inclading  city  and  harbor  of  ButTalo  and 

Fort  Erie. 
From  head  of  Strawberry  Inland  to  3i  milea  west  of  i  1875  j  1-10, 000  Po. 

same,  on  Canada  shore,  including  Strawborry  lal-  i  !        • 

and. 
From  head  of  Grand  Island  to  2  miles  west  on  Can-  \  1875     1-10, 000  Do. 

ada  shore  and  4  niilos  northeast  on  New  York  ' 

shore,  inclnding  Frog  Island.  ^ 

From  \\  miles  southwest  of  Tonawanda  to  5  miles     1875 

north  of  same,  including  town  of  Tcmawanda.  j 

From  2  miles  west  of  hea4l  of  Grand  Island  to  7     1875  i  1-10,000 

miles  north  of  same,  inclndiDg  western  shore  of  I  \ 

Grand  Island.  j 

From  2  miles  south  of  foi>t  of  Grand  Island  to  3     1875     1-10, 000  '  Do. 

miles  west  of  same,  including  foot  of  Gnilid  I^d•  ,  j 

and.  Navy  Island,  and  5  miles  of  New  York  shore.  i  ; 

From  2  miles  south  of  LowiBt4m,  N.  Y.,  to  Chiiipcwa.     1875  '  1-10, 000     F.  M.  Towar. 

Ontario,  inclnding  Niagara  Falls  on  scale  of  1-2. 500. 
From  southern  limits  of  Youngstown,  N.  Y.,  to  2  '  1875  '  1-10, 000  i  Do. 

miles  abt>ve  Lewiston.  N.  Y.,  including  villages  of 

Lewiston,  N.  Y.,  and  Queenstowu. 


1-10,000  I  A.C.Lam8on. 


Do. 


LAKE  ONTARIO. 

1.  Shore-line  and  topography. 

2.  Otf-shore  hydrography. 

3.  Harbor  and  miscellaneoas. 

1. — TOPOGRAPHICAL  CHARTS— LAKE  ONTARIO. 


No. 


O.  13 


Locality. 


O.  14  i 
O.  15 

a  18 

•O.  17 
O.  18  , 

a  19 ! 

•O.  20 

O.  31 

O.  22 

1 

O.  23 

0.  24 
O.  25 
O.  26 

O.  27 

O.  28 

0.29 

O.30 

031  \ 
0.82 

'0.33  ■ 
0.34 
0.35  ; 

0.88 
•0.37 

Lake  Ontario,  South  Bay  Point,  Timber  and  False 
Dnofcs  Islands. 

Kain  Duck  and  Yorkshire  Islands 

From  Tibbitts'  Point  to  Mud  Bay,  including  Grena- 
dier  and  Fox  Islands. 

From  Mud  Bay  to  the  Isthmus 

Chanmont  Bay.  from  Long  Camp  to  Three-Milo  Bay  . . 

Peninsular  Point,  between  Isthmus  and  Pillar  Point.. 

Peninsalar  and  Pillar  Point  and  entrance  to  Chau- 
mont  Bay. 

Point  Vesuvius  to  Pillar  Point,  including  Griffin  Bay 
and  part  of  Cliauniont  Bay. 

North  end  of  Chaumout  Bay  and  Tbn^sMile  Bay,  in- 
cluding vilhiue  of  Chaumimt  and  Three- Mile  Bay, 
also  Cattish  Kiver. 

From  Pillar  Point  to  middle  of  s<mth  shore  of  Hender- 
son Bay,  including  Gull  and  Snake  Islands, 

Black  KiVer  Bay,  including  villages  of  Sacket's  Har- 
bor and  Dexter,  also  Musculouge  Bay  and  mouth  of 
Black  Kiver. 

Western  half  of  Henderson  and  Six-T(»wu  Point    

From  Stony  Point  to  Station  ( i leastm,  also  Stony  Island 

Galloo,  Little  Galloo.  uud  Calf  Island^;,  also^  Galloo 
Shoal. 

From  Sttmy  I'oint  to  6  miles  soutli  of  .same,  including 
Drowned  Island. 

From  3  miles  north  of  Bij:  i<andy  Creek  to  nii<l<lle  ba^e 
statiim  of  pi-imary  ba.so-liue  (Sandy  ('reek). 

From  Little  Sandy  Creek  to  Grindstone  (Jreek.  ea»t 
end  of  Lake  Ontario,  inclnding  Port  Ontario. 

From  GriudHtone  Creek  to  Buttertiy  Creek,  southeast 
corner  Lake  Ontario. 

From  Butterfly  Creek  to  Nine-Mile  Point 

From  Nine-Mile  Point  to  eastern  limits  of  rity  of  Os- 
wego. 

City  of  Oswego  to  3  nlile^i  west  of  sanje  

From  3  miles  west  of  Osw<go  to  »4  uiile.x  west  «if  same 

From  9  mih*s  west  of  O.swego  to  Little  Sodu»  I^ay, 
inclusive. 

From  Little  Sodus  Bay  to  ;'•  miles  west  of  same   

From  5  miles  west  of' Little  Sodus  Bay  to  Ilast  Bay, 
including  Port  Bay  (and  from  East  Bay  1^  miles 
irestwara,  addu<l  in  1875). 


Date. 

'    Scale. 

1 

Topographer,  Su 

1874 

1-10.  000 

F.  M.  Towar. 

1874 
1874 

1-10,  000 
1-10.  000 

Do. 

J.  R  Mayor. 

1874 
le74 
1874 
1874 

1-10,  000 
1-10.  000 
1-10,  000 
1-10,  000 

Do. 
Do. 
Do. 
Do. 

1874 

1-10,  000 

Do. 

1874 

1-10,  000 

Do. 

1874 

1-10, 000 

John  Eisenmann. 

1874 

1-10,  000 

Do. 

1874 
1874 
1874 

1-10, 000 
1-10,  000 
1-10,  000 

Do. 
Do. 
Do. 

1874 

1-10,  000 

Do. 

1874 

1-10,  000 

F.  Terry. 

1874 

1-10,  000 

F.  M.  Towar. 

1K74 

1-10,  000 

Do. 

1874 
1874 

1-10,000 
1-10,  000 

Do. 
Do. 

1874 
1J='7-1 
1X74 

1-10.000 
1-10.  <»oo 
1-10,  000 

.1.  R.  Mayer. 
F.  Terry. 
Do. 

1^74 
1874 

1-10.  000 
1-10,000 

J.  Eisoumann. 
Do. 
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1. — TOPOCJIIAPIIICAL   CHARTS — CoDtillllcd. 


No. 


Locality. 


0. 39     Great  S^kIiih  Yhw,  X.  Y.,  iiu-ludinj'  villagt'  of  SoUiis 

To'mi,  X.  Y.     ' 
0. 40     From  }  miles  oast  of  tlio  villagt*  of  S<m1us  Point  to 

5  niil»-ft  wj'»t  of  >*aim'. 
0. 41     Fi-om  4i  miloH  cast  of  Pulliicvvillc,  N.  Y.,  to  2J  milcH 

west  of  samt^,  iiirlndin^:  I'nltiu'V ville 

O.  42     From  U^  miles  west  of  Pultncvville  to  7  miles  west  of 

same  (i  mile  east  ol  Sm(»ky  Point). 
0.43     From  ^  mih*  east  of  ^^lnl»ky  P<iint  to  J  mile  cast   of 

Lyon's  I'oint, 
0.44     From  h  mile  east  of  Lyon's  I'oint  to  1  mile  east  of 

Iron(ie<|iM>it  Hay. 
O.  45     From  1  mile  east  of  Irondequoit  IJay  to  1 J  mih-s  east 

of  (.ri'n«*sre  Kivi-r.  in«lnilinj;  Ironilrciuoit  Bay. 
0. 40     From  \^  miles  east  of  (iem-see  JIivi»r  to  IJ  mili-swest 

of  sajne,  including;  Gmi-see  Piver  to  head  of  navi- 

fration. 
0.47     From  U  miles  west  of  (lenesee  Kiver  to  Lonir  Pond. 

iurliitfin;:  Lon;: Pond.  Hiirk's Poml,  and  Hound  Pond. 
0. 48     Fi'om  '2^  milis  east   <»r  Hraddock's  Point  to  U  miles 

west  of  same,  iiieludin;:  Ur.iddoek's  Hay. 
0.49      From  0  miles  we.st  of    Pntddoek's    Point  to  2  miles 

west  «»f  Sandv  C'vei-k. 
O  50     From  2  miles  west  of  Sandy  Creek  to  S  miles  w«'rtt 

of  .same,  imliidiiiL:  Devils  Nose. 
O.  51      From  i  mile  east  of  Oak  Orehanl  ('reek  to  8  mih'S 

east  «)f  .same. 
O.  52     From  J  mile  east  of  Oak  (Mehard  Creek  to  7  miles 

west  of  same. 
O.  5,'{     From  i  mile  east  of  eoniity  line  (Orleans  C<mnty)  to 

<>J  mill  s  «'ast  of  Teirv  s  <^uiti>ost. 
O.  54      From  k  mile  east  of  C(»un(y-Line  P.  (.),  to  n  miles  west 

of  sjune  to  Lamson's  (^iiit-post,  inehnliny:  Tliiitv- 

Mile  Point. 
O.  55     From  1  mile  east  oi  Oleott.  N,  Y.,  to  7J  miles  east  of 

same. 
O.  50     From  01e<»tt,  X.  V..  to  Wilson.  X\  Y.,  C  miles  west  of 

Oleott.  N.  V. 
O.  57      From  \Vils<»n's  Piers,  X.  Y..  to  a  point  8  miles  east  of 

Xiafiara  Uiver. 
0.58     From  8  miles  east  of  Nia^^'lra  liiver  to  4J  miles  east 

of  same. 
O.  59     Fi-om  4i  miles  east  of  mouth  of  Xiaiiara  Kiver  to  3 

miles  west  of  same,  in(-ludin<:  villajies  <»f  Xiagara 

and  Voun;;stown. 
O.  CO     Fi'om  3  milss  w«sr  <»f  mouth  of  Xiajjjara  River  t^>  fi 

miles  west  of  same. 
O.  61      From  Port  D.ilhousie,  Ontario,  to  5  miles  east  of  same. 
O.  62     From  Port  Dalliousie,  mouth  of  Welland  Canal,  to  0 

miles  west  of  .siime,  ineludin;;  villa<;e  of  Dalhonsie. 
O.  63     South  Hay,  Piinee  Edwards  County.  Ontario,  showing 

topomanhy  around  stati<»ii  Vanderlip  ftii-ld-sketoli 

attached), ' 


Dato. 

Scale. 

Topoprapher,  &c^ 

1875 

1-10, 000 

I>«», 

1875 

1-10.  000 

1>*». 

1875 

1-10, 0<H) 

J.  R.  Mayer. 

1875 

I-IO,  000 

Do. 

1875 

1-10, 000 

F.  Torrv. 

• 

1875 

1-10, 000 

Do. 

1875 

1-30,000 

F.  M.  Towar 

1875 

1-10, 000 

D.>. 

1875 

1-10, 000 

Do. 

1875 

1-10,  000 

A.  C.  Lamifon 

1875 

1-10,  000 

Do. 

1875 

1-10,  000 

J>o. 

1875 

1-10,000 

F.  Tt'rry. 

1875 

I-IO,  000 

Do. 

1875 

1-10,  000 

J.  R,  ilayer. 

1875 

1-10,  000 

1 

Do. 

1875 

1-10.  000 

A.  C.  Laid  son. 

1875 

1  1-10,000 

Do. 

1875 

1-10,  000 

John  Eisenmann. 

1875 

;  1-10.000 

1 

Do. 

1875 

1  1-10.000 

F.  M.  Towar. 

!  1875     1-10, 000 


1875  : 
1875 


I-IO,  000 
1-10,  000 


Da 

J.  £ii»ennuuin . 
Do. 


1875     1-10. 000  .  Thomas  RusselL 


Xo. 


O.  A. 


O.   P.. 


O.  C. 


2. — HVDKOGKAPHIC.VL   CIIAKTS— LAKE   OXTAUIO. 

Date. 


-0. 

1> 

0. 

K 

o. 

V 

(). 

o 

o. 

IF 

o. 

I 

o. 

.1 

0. 

L 

o. 

M 

(». 

N 

Lt»cnlitv 


OtTsluue  hydio;;raphy.  northeast  ]»ait  of  Lake  On- 
tario, hetwei  n  .Vuiheist.  Sirui'o*'.  Real  Duck  Islands, 
and  Travel  se  I'oiul. 

Otl  sluui'  hydroi:ra|diy.  UMitlnast  pait  of  Lake  On- 
tario, hetwcru  lj**Uii  Isl.ind.  lliiil  Duek  Island,  and 
Stony  point. 

Otl'>l!or»'  livdio-TiipliN  l>»tw<Mi  •'i.illiKi  Jshind.  Stony 
point.  ;ind  <  )>\\ei;o. 

Oj!  sIkmi- li\di'>-.:i.ii>li\ .  \\'iIli.iiM  .md  Ifiiirls  Slin.d>   ... 

Oil  slu'it   li.\«ln'-.:i  ipIiN .  F- i\<   '  *iii.ii  !•>.  I'.i.:  I>  ii- Sjio.il . . 

(Mt»l:i'ic  Ir.  ilii'ji  i;ilr. .  I  .'ki-  n-i;  ii  io.  t  "liirifv  Nlioal    . 

Oti  — hiMi-    I«\  diMji.i]i|  \ ,     L.iki-    1'   'tlio.    virin!t\'    of 

Oil'-.l..|.-     I:\.I|.    _'.'li'v  .     '■'MM     «i.'       '■      I.-'...-^     \\i^\     to 

S'.i  ■!■  i; ..  r...'.t 

(  )||    -."i.il  1-  1:>  .;  ,  f     ■    .|i!       ,    l!  '■.!:<'■•■•'■  •. t  ■< 'li    I '..lid  .  . 

Ti.  i.i  >^.  :'.i     ' ':    ■  I  t..  I'.p.i..  ■  :!;■•    '       •   •  i'i:.-i  !••.     .    . 

<  III  -I  ..  ■'  \.ii..  :.  •  '  .  ■  ■•:  ,  -•  ■■ ,.  I  !■  \'.  '.  ■  l'iiltiif\- 
m1!. 

J'l  iii'i  ^   '•■;     '  ; '  '  \    1 1  <  ■';.  ■■: ;  ^.    \                      

Kli'ii:  111.  ,ir  ♦  I.I  ;.:  ;  |.',  -  -n-  -1  ■.:   Ti.i  '  1  •    lii- ■:■-!< 


Scale.  Hydrogxapher,  &c. 


1874     1-40,  OtK)     Lient.  T.  X.  BaUey. 


1874  !  1-40,000 


1S74  1-60,000 

1>7(  '  1-10.  WO 

1^71  1-10.  (Mio 

1ST  4  i-:j.wm> 

]^74  1-  4,  IKH) 


Do. 


Do. 

Do. 
D«». 
Do. 


1>75  l-(;o.  rtO'i  Capt.  II.  M.  A.lnraa. 

1^75  l-i".'i.  oOi»  l.i.-jit.  C.  F.  PiixTfll, 

1-7.".  l-i;ti.  uiKi  Capi.  H.  M.  Aiiiim.<(. 

1  -75  1-  Ot«.  00«»  I.i.-ut.  C.  K.  IN.well. 


I(i7.'>     1-60. 0(K> 
1-75      l-i;o.  iKIO 


Do. 
Do. 
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3. — HARBOR  AND  MISCELLANEOUS  CHARTS — LAKE  ONTARIO. 


Ko. 


a 

1 

o. 

s 

o. 

7 

a 

8 

Locality. 


Lake  Ontario 

Chart  of  Lake  Ontario,  with  harbors  and  ports. 

Chart  of  Niaisara 

Village  of  Black  Rock 


Date. 


1830 
1R69 
1819 


Scale. 


Topographer,  &o. 


Angnst  Ford,  U.  S.  If. 
Capt  Owen,  K.  N. 
Bird  and  Thompsoiu 
W.  A.  Bird. 


SAINT  LA  WRENCE  RIVER, 

Shore-line  and  topo^^phy. 
TOPOGRAPHICAL  CHARTS— SAINT  LAWRENCE  RI\'^R. 


No. 


Locality. 


81  L. 
8t.L. 


8tL. 
StL. 
BtL. 


StL. 
8tL. 


8tL. 

StL. 
StL. 
StL. 


StL. 
StL. 


StL. 
StL. 
StL. 

StL 
StL. 
StL 
StL 
StL 

StL 
StL. 
StL. 
StL. 


StL. 
StL. 

StL. 

StL. 
StL 

StL. 


1  ! 

a 


8 
4 

6 


StL.     6 


7 
8 


StL.     0 


10 
11 
12 


StL  13 


StL  14 


15 
10 


StL  20 


21 
22 
23 

24 
26 
26  i 
27 
28 

28) 
29 
30  ! 
31 


StL.  32 


33 
34 

35  i 

86 

37  ' 

38 


From  St  Eegia  Island  to  Massena  Point 

From  Massena  Point  to  Dickinson's  Landin*:,  in- 
cluding Barnhart'tt,  Shieck's,  and  part  of  Long 
Sault  Islands. 

From  west  end  of  Lonf;  SSault  Island  to  2  miles 
west  of  Aiiltsville,  including  Delanv's  Oralis 
and  Chat  Inlands  and  town  of  Aultsvllle. 

From  2  miles  west  of  Aultsville  to  Morrislmrg, 
including  Chrisler's,  Gooseneck,  and  Murphy  s 
Islands. 

From  Morrisbnrg  to  Matilda,  including  McKean's 
and  Ogden's  Islands,  Watldington,  N.  Y.,  and 
the  upper  end  of  Morrishurg  Canal. 

From  Matilda  to  Isle  an  Galop,  including  Point 
Rockaway,  Point  Iroquois,  and  tlie  Galop  Canal. 

From  Isle  au  Galop  to  5  miles  west  of  same 

From  5  miles  west  of  Isle  au  Galop  to  6  miles  west 
of  Ogdensburg  and  Prescott. 

From  0  miles  west  of  Ogdensburg  to  Brockville, 
including  Brock vi1le,Mait land,  Morristown,  and 
McNair's  Island. 


Date. 


1871 
1871 


1871 


1871 
1871 

1871 


1871 

1871 
1871 

1871 


Scale. 


Topographer,  &o. 


1-10, 000 
1-10, 000 


1-10,000 


A.  C.  L^son. 
F.  M.  Towar. 


A.  C.  Lamson  and  F* 
M.  Towar. 


1-10.000  1  Do. 

1-10, 000     F.  M.  Towar. 


9|  Final  plot  of  soundings  in  North  Sault  Rapids. 


I 


Brockville  to  Oak  Point 

Oak  Point  to  upper  (>nd  of  Oak  Island 

Grenadier  Islaiid,  with  atljoining  New  York  and 

Canada  shore. 
From  south  end  of  Grenadier  Island  to  north  end 

of  Hill  Island,  including  Ant  Island  and  Goose 

Bay.  N.  Y. 
North  end  of  Wellesley  Islands  and  Hill  Island, 

and  New  York  shore  from  Excelsior  Group 

Islands  to  1  mile  south  of  Alexander  Bay. 
Mainpartof  Welleslev  Island  and  New  York  shore. 
From  Manson's  Point  to  1  mile  above  Clayton, 

including  lower  half  of  Grindstone  Island. 
From  1  mile  above  Clayton  to  foot  of  Long  Island, 

including  upper  half  of  Grindstone  Island. 
From  foot  of  Long  Island  to  foot  of  Carleton  Island . 

Carleton  Island  and  adjoining  shores 

From  2  miles  east  of  Cape  Vincent  to  Tibbett's 

Point,  including  Cape  Vincent. 

From  Rock  port  to  head  of  Wellesley  Island 

From  head  of  Wellesley  Island  to  Gananoque 

North  side  of  Long  Island,  from  foot  to  Oak  Point. 

Southwest  portion  of  Howe  Island 

Vicinity  of  Gananoque  and  part  of  foot  of  Howe 

Islanil. 

Soundin&rs  in  vicinity  of  Gananoque 

Foot  of  Howe  Ishnuf,  with  adjacent  Csnada shore. 
Head  of  Howe  Isliind,  with  atnacent  Canada  shore . 
North  shore  of  Lonjx  Island,  from  hcatl  of  Howe 

Island  to  above  Brown's  Point,  and  adjacent 

Canada  shore. 
Noith  shore  of  Lonjr  Inland,  from  above  Brown's 

Point  to  f<M»t  of  Sinu'oe  iHland,  with  a<\jacent 

Canada  Hhore,  including;  Kingston. 

Simcoe  Island,  with  atVjsicent  Canada  shore 

Head  of  Wolfe  iMlind,  from  .Sinu'oe  T.<^]and  to  Long 

P(»int,  incliidlnj:  Horrte-sho«»  Island. 
Head  of  Long  I.slaud,  from  L«»n;x  l*<»int  to  Bear 

Point. 
I»ng  Inland,  from  B<»or  Puiiit  to  Tibbett's  Point.. 
Foot  of  Amherst    Nland  and    adjaernt   Canada 

8hor«»,  ini'lndinir  BrotluT  Islands. 
Soutliea.st  side  of  Amherst  Island,  including  Nut 

Island. 


1-10,000  I 


1-10, 000 

1-10, 000 
1-10, 000 

1-10, 000 


Do. 


Do. 


Do. 
A.  C.  Lamson  and  F. 

M.  Towar. 
A.  C.  Lamson. 


y^\  ; jCapt.W.  R  LiTennore.. 


1872 
1872 
1872 

1872 


1-10, 000  ;  A.  C.  Lamson. 
1-10,000  !  F.M.  Towar. 


1-10, 000 
1-10, 000 


1872  1-10, 000 


1872 
1873 

1873 

1873 
1873  ! 
1873 

1873 
1873 
1873 

1873  I 
1874 

!  1873 

1874  ' 
1874 
1874  i 


1-10,  000 
1-10,  000 

1-10, 000 

1-10.  000 
1-10,  000 
1-10,  000 


Do. 
Do. 


A.  C.  Lamson. 


Do. 
J.  R  Mayer. 

Do. 

F.  M.  Towar. 
Do. 
Do. 


1-10, 000  Do. 

I-IO,  000  Do. 

1-10, 000     Henry  Caster. 
1-10. 000  Do. 

1-10,000  I  F.M. Towar. 

1-10, 000  ,  Capt.W.  R.  Llvermore^ 
1-10,000  I  P.M. Towar. 
1-10,000  Do. 

1-10,000  !  F.Terry. 


1874     1-10,000 


Do. 


1874 
1874 

1-10,  000 
1-10,  000 

Do. 
Do. 

1S74 

1-10,  000 

Do. 

1874 
1874 

1-10.  000 
1-10,  000 

.1.  R.  Mayor. 
F.  M  Towar. 

1874     1-10,000 


Do. 
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LAKE   CHAMPLAIN, 

Shore-line  and  topography. 
TOPOGRAPHICAL  CHARTS — LAKE   CHAMPLA.IX. 


No. 


<3. 
C. 
C. 

<3. 

C. 

a 
c. 

<3. 


Locality. 


Datt».     Scale. 


Topographer,  kz. 


Cnmberland  Bay.  N,  Y 


Burlington  Bay,  Vt 1870     1-5.000 

Lake  Chaniplain,  from  Whitehall  to  1  mile  north     1871     1-  2,  500 
I      the  Elbow.  , 

5  From  1  mile  north  the  Elbow  to  1,000  feet  north  of     1871     1-  2, 500 

Light  No.  3. 

6  I  From  1,000  feet  north  of  Light  No.  3  to  i  mUe  north     1871     1-  2.  500 

of  Light  No.  6. 

7  i  From  i  mile  north  of  Light  No.  6  to  J  mile  north  |  1871     1-  2,  500 
'      the  Narrows.  , 

8  I  From  \  mile  north  of  the  Narrows  to  Lighthouse  ;  1871     1-  2, 500 

No.  11.  ^  !  ' 

9  I  From  Light  No.  11  to  1  mile  north  of  Bald  Mount-     1871     1-  2,  500 

ain.  I  I 


1870     1-10,000  '  Lieut. W. R.Li vermowu 


Do. 
Lieut.  £.  Maguire. 

Do. 

Do. 

Do. 

Do. 

I>o. 
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GEOOBAPHIOAL  AND  TOPOGRAPHICAL  SURVEYS  OF  THE  TERRITORY 
OP  THE  UNITED  STATES  WEST  OF  THE  ONE  HUNDREDTH  DrIERIDIAN, 
IN  THE  STATES  AND  TERRITORIES  OF  CALIFORNIA,  COLORADO,  KAN- 
SAS, NEBRASKA,  NEVADA,  OREGON,  TEXAS,  ARIZONA,  IDAHO,  MON- 
TANA, NEW  MEXICO,   UTAH,   WASHINGTON,   AND  WYOMING. 


REPORT  OF  CAPTAIN  GEORGE  M.  WHEELER,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE  OF  THE  WORK,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1880. 
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Summary  of  office  operations 2460 
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K»tural  history  collectionH,  maps,  i&c 2495 

Publications,  including  progress  sheet 2495 

ILLUSTltATIONS. 

Progressmap facing..  2496 


'W£a 


REPORT. 


United  States  Engineer  Office, 
Geograpiiioal  Surveys  West  of  the  IOOth  Meridian, 

Washington,  D.  C.jJune  30,  ISSO. 

General  :  I  have  the  lienor  to  submit  the  usual  report  for  the  fiscal 
year  ending  June  ^^0,  1880. 

No  tiekl  work  was  i>roseeute(l  during  the  fiscal  year,  appropriations 
for  oflice  work  alone  bein^j  available. 

SUMMARY   OF   OFFICE   OPERATIONS. 

Astronoinii'al  posit 'u>ns  ooinjuitod 5 

(itMnh^tic  lijiiun's  coiiiputiMl 14 

Distfinrrs  coininitt'd .--... o'M 

A/iiiiuths  coiiiiMitrd C4 

Lon«(i tildes  and  latitn<U's  roinimtcd ?P 

Si'xtant  latitiuli'  stations  coniinitcd 11 

NiinilxT  of  main  tiianjj^nlation  stations  coniputtMl o 

NiiinluT  of  trian;il<'s  com  put  rd •.  253 

Number  of  secondary  trianj^ulation  stations  computed 13 

NumluT  of  ])oiiits  fixnl  by  cross-si j^bts  computed 15 

NuinluT  of  tlir«M'-])oint  stations  computed ---.. 45 

Cistern-barometer  altitmles  comimted 5? 

Aneroid -barometer  altitudes  computed ....  ......  .......  IW 

Sneets  and  parts  of  sbeets  ]dotted  (1  inch  to  2  miles) S 

Special  sheets  drawn  (various  scales) ..........  5 

Atlas  maps  (I  inch  to  4  miles)  published •••.. 1 

Atlas  maps  (I  inch  to  4  miles)  approachinj^  completion  for  publication. 5 

Main  trian<;ulati(m  sheets  (I  inch  to  8  miles),  Nos.  7, 8, 9, 11, 12, 19,  20,  and  21, 

])rojeete<l  on  f)  sheets,  completed •.. ? 

Tracing  sheets  of  posit icms  (1  inch  to  3  miles)  completed 10 

Reports  in  course  of  publication  :  Vol.  I. — Oeographical  Report;  Special  Geologicil 
Kejiort,  by  Prof.  John  J.  Stevenson  ;  and  Tables  of  geographical  positions,  altitadfft, 
distajces,  &c. 

Reports  distributed 4,^ 

Maps  distributed 13,015 

The  followin*;  number  of  reports  and  maps  were  furnished  the  Director  of  the  Geo- 

lo«;ical  ►Survey  : 

Reports 22 

Maps Ti 

Maps  in  cour-^c  of  pr«'paratiou  for  publication: 

Topo^ra]>liic;il  atlas  sbret** 8 

Land-elas«^ilirMl  r«m  ;itla^  shert.^ .......    i 

Geolo«;ic;il  atbl>«<h«'els 3 

Tnt:il 19 

('('rt:iiiM»r  tlM»  ahovc  shcrts  imist  await  ]mblioation  until  additioDal 
firhl  (l;it;i,  \\\r  icsult  of  ii Jaimuhit ion  and  topographical  observations. 
an*  -allicird. 

Li('iir<*naiit  rillman  was  triiiporarily  in  charge  of  the  office  until 
Au.uu^t  L'l;.  l^7'.>.  nlh'ii.  iM'in.u-  ndii'vcil  from  duty  umler  my  orders  br 
Special  Onlriv  \«».  iL'l,  Ilradiiuarti-rs  of  the*  Army,  Aiijutant-Generars 

'J  bin 


i 
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Offlc«,  May  22, 1879,  h«  proceeded  to  report  to  the  Soperintendent  of 
the  Military  Academy,  West  Point,  N.  T. 

Lieutenant  Qriffla  has  not  been  on  daty  vith  the  sorrey  during  the 
fiscal  year.  He  was  detached  by  paragraph  9  of  Special  Ordera  Ko. 
154,  Headquarters  of  the  Army,  A()jutant-Qeneral's  Office,  July  1, 
1870,  aud  ordered  to  report  to  the  commanding  geueral  Division  of  the 
Atlantic  for  temporary  duty.  By  paragraph  4,  Special  Orders  "So.  34, 
Headquarters  of  the  Army,  A(\jntant-Geueral'8  OfQce,  February  12, 
ISSO,  he  was  relieved  from  duty  uuder  my  orders  and  directed  to  report 
to  the  eommaudiug  officer  Battalion  of  Engineers  at  Willets  Point  for 
duty. 

Lieuteuant  Toung  was  engaged  at  the  Ogden  office  until  Jnly  19, 
1370,  when,  in  pursuance  of  orders  received  from  the  president  of  the 
Engineer  Exauiiuiug  Board  in  Kew  York  City,  he  proceeded  to  that 
puiut  to  api>ear  for  examination.  He  was  granted  leave  of  absence  for 
oue  uioutli  by  the  Chief  of  Eugineers,  i>er  Special  Orders  No.  85,  Head- 
quartei-sCoriis  of  Engiucers,  July  29, 1879;  and,  by  virtue  of  paragraph 
2,  Siwcial  Orders  Ko.  121,  Headquarters  of  the  Army,  At^utant-Oea- 
Aral's  Office,  May  22,  1879,  he  was  relieved  from  duty  under  my  orders, 
to  procceil  to  "West  Point  to  rejiort  to  the  Superintendent  of  the  Military 
AcadoiJiy  for  duty. 

Lieutcuiiiit  Macomb  hasbeeu  ou  duty  with  the  survey  duringthe  entire 
year,  eii;;aged  upon  triaugulatiou  and  topographical  office  reductions, 
aud  iu  chiu'ge  of  the  topographical  drawing  room. 


ASTRONOMICAL. 

The  discuissions  of  the  longitudes  of  the  stations  occupied  in  1878 
at  Walla  Walla,  Wash.,  aud  Fresno,  Gal.,  omitted  in  the  annual  report 
of  1870,  ai'e  here  introduced,  and  complete  the  reports  upon  the  five 
main  stations  at  which  astronomical  observations  of  that  year  were  con- 
ducted. 

TabalatioH  of  »lan  laedfor  dtltrminatio*  nf  Hme  at  Ogin,  Ulak,  tmd  FrtKU,  CsL. 


Ogd«n. 

Fruo. 

StmtottUr. 

1 

•ti 

J 

1 

i 

> 

1 

1 

1 

_ 

1 

1 

1 

v 

!^b::::::;::::::;;:::::::;:::;:::;::::::VY- 

1 

1 

I 

I 

> 

> 

' 

1 

1 

'i' 

1 

[ 

i 

.  UmKai. 

1 

1 

» 

1 

"l" 

1 

r 

...„, 

1 

1 

1 

> 
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Tabulation  of  stars  ustd  for  determination  of  time  at  Ogdemj  Uiahj  and  Wall^  Walla,  WmA, 
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0  Ophinchi 
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24 

y\  S«*rpeutis  . . 
109  Hert'uliH... 

8  Heis  Lyne. 
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B.A.C.  6300.... 

3  H.  Scuti . . . 


9 

a 
11 

110 
51 

o 
.'•0 

y 

IC) 


19 
6 

T 

4 

^ 

!) 

V 

0 

28 

I 

a 

12 

e 

^ 

y 

T 
0 

0 
o 

K 

y 

e 

73 

a 


Heirt  Lynr. 
Lvne 


Efeis  Lyru*. 
Herculis . . . 


n.  Cejihei  8p . 
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Tabulation  of  start  uted  for  determination  of  Hmef  ^c. — Contimied. 


Name  of  Htar. 

m 

1 

Ogden. 

Walla  Walla. 

Aug.  12. 
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Aug.  21. 
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c« 

32  Vnlpecnln 

.              ...                                   ...                    .         
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Br.2%8 
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«*  XTjMO  M^joris,  gp    .                                                               _           . 

.^  .  . 
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'  Puuszi  xxi,  1 
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jC  Cygni 



...... 

77  Jinuaania 

1 

1 

V  Cygni 

— 

m,  Cephel 

1  Pegasl 

1 

IPfAKZi  TXl,  120 . . 

fi  Aquarii 1 : i 

156  E 


2482     REPOKT   OF   THE    CHIEF   OF    ENGINEERS,     U.    S.    ARMY. 


H 
1 


^i-(»t'»fct--QCt-oci'-t*a6 

*  w  lo  ift  I.-?  i.'i  If:  «ft  ift  irf  »rf  •^ 


a>  r-i  «o  oo  o  o  <-i  ^  Q  a>  n 

•  CO  t- r- t- r*  r-- r- r- r- r- X 

i 

*  t~  o  eJ  «rf  »rJ  eJ  e^i  si  cj  oc  r; 

^  =  ^  '-  ^  "^  S  '*  <5  ^  ■^'  •"  *i 

•  o  t-  t^  t-  r- 1^  t^  r^  I",  t^  « 


71  c:  I-  c:  in  71 1-  o  i"»  ;£  •" 

^  —  —  —  .—  f » .-I  w  -^  .-11.': 


• 

0 

X 

r-i  c>  0  0  0  c:  0  c  0  0  ci 

III        ,  --+-r  +  -f-+     ' 

• 

^ 

5 

«o  CI  r:  c:  7i  r:  it  r:  n  x  1* 
»-  -^  r:  0  «2  r-i  ?  1  c  71  r:  1" 

.2* 

• 

< 

«c 

iri  s  0"  0  =:  d  d  d  d  d  71 

1-^ 

5C 

-r  .    ■           r-  !    :    !    '■  - 
»  It  71  X  e»  -r  r:  ?:  ~  ~  I.- 

0  ?»  ?l  7>  ^  71  ^  71  7)  71  X 

i-i  d  d  d  d  d  ■;:  ^  G  d  ci 

fc 

-* 

+  -r  r-J--;-T  t  *-  +  -t-  .- 

•fid 

Si 


xs  IS -©^1-5;  •♦or: 

7IS^7ll-^l-CJC»W« 

*  71  ^  d  d  It  3:  i~  X*  d  x'  It 
■*  w  71  -r  rt  ^  i-t  re  7«  ?7  rt 


2  «.t  c  ^  —  rt  rt  -t  i.t  • ,  It  c 
•  »i-r-i'-i-r-i-t'-r-r-x 


ir: 


I 


?^ 


-  -  "-         •  ■  _? 


00c 

71 

C  *  & 


-+  ! 
iJ7IX 

71  »ac 

•        •        ■ 

-r  ■-  + 


k       k.       k       k       k 


:;^  ii: ::;;  ^  U  b: 


b  >  > 


rt  .-I  o 

^^ 

1 1-1 

■  I    i  4- 
.    I!  ■. 


odd 


I.   !.    ■■ 


u 
K 

^ 


/^ 


T     T    1. 


r  i.  r  *•  — 


■  X  j^  r  .2  .11  2 

.  •»<  ►»"  ^—  ^  ^"  ^ 

Pr  H  C  ?  I 


tC  V.  •Uji't  <o 


APPENDIX   PP, 


2488 


*>«d«dKJirfi^KJi/jid<>ufk'5 


I 


•  toooxx9ftO)o>o>notot 

•C;        ^™  r-t  r-i  1-^  ^- 1-1  ^-1  r^  1-^  1-1 

•XXXOOtOCiOiOACi 

•Ci-^T— i-^»— 1^^—  f^^—  r-^—  »^ 

^  X  I"  »C  X  t-»  —  X  I"  t".  90 

*?ods5oo©odcdc> 

.  +-T-+-r+ :  :  I  I 


.5* 

ao 


■s 


c 


cs 


OB 


_XOi-i'^«-'.-i«D«-'?l7l5l 

^^  ■••••••■■•• 

"•-rS^OOOOf-iOOOi-i 

"+ .     .1+111- 


rt  -r  I-  o  •^  r:  i"  I*  ?i  X  s: 
;£  ci  -r  r:  ifi  «-:  S5  ?»  -t>  ct  irt 

-   -i--h-~-r--|--:-  +  + 


•c  -t  -r  »  X  .—  -^  •-•  ri  ;c  re 
_  cc  »A  ■**•  -f  ri  X  iS  ■^  r:  ?«  cs 

*  ?i  CI  ^  I"  »ri  «  Ci  -^  t»  c:  1-1 

S  ■^  «-  L-  ©  C.  O  r-  ?l  ?!  K  -^ 

•  xxx7:s»a:e:3ts:c  =: 


WKKWK54pj?:^*p?p; 


£ 

C 

©mS 

C. 

m 

c: 

n 

!/: 

'x 

• 

!    !  -r- 
c  e  e 

■f  •:  St 

'/: 

I" 

•etj"t! 

i^n  o 

Hi4 

1 

;:^5 

2X1^ 

.  X  a»  r- 

< 

e 

C  »Ci-i 

••  ci'  ©  d 

H 

-r+ : 

t- 

o* 

< 

^Hr^ 

M-4" 

K 

;o 

^<11 

1    1- 

^ 

1-1 

•©■at: 

c_,  c  ^ 

< 

& 

(Mt^X 

t>.  r^  00 

1 

§ 

1 

ps'-rt 

a         •         • 

©  fflCO 

c 

1 
e 

-+  ! 

*  ©  ©© 

x; 

C 

ccct  s 

^^   S    "^ 

•          •           • 

©  ©  © 

Ct 

• 

• 

• 

*  d  ©  c 

i '     ' 

© 

1 

-t-      ■:■ 

^^•s 

©  =  © 


J-  g    ^N^  -  «   N        qo.© 


2484    REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U-    8.    ARMT. 


H 
<1 


•9 1»  t^  «  o  a»  oo  t«  w:  t-  00  30 
*  ?4  M  ?i  ci  ?4  c^  ci  ?i  c4  M  cS  p3 


A  to  o  '^  ri  w  '^  a  ?i  o  o  4^ 
1   .c0t->rot>t»i-t»t»t<-t>«tvQO 


.  t-  to  t-  r- 1- 1- 1- 1- 1-  Co  e-  « 


iH«ac»t-300oo«3&iot- 

,  «©0©OOi-lOOOO«H 

)•••••••*•*      .  *        * 

OOOOOOOOOOOf-i 

+++-h+-i -+  III!; 


.2« 

i 


00 

So 


a 


S 
r«: 


~    ! 


^        • 


m 

A 


S 
« 

I     S 


•HCOOtAfO 

'^o  oo  do 

+  I    I    I    I    I 


1-s  lO  •^  O  M  ^ 
CviOO  O  O  O 

o  o  o  o  o  o 
.    I    i    !    I    I 


00  «  X  t-  ri  ® 
_  i-<  o  s  t^  00  to 

*  t-'  x"  to  eo  t*  '■'i 

O  H  •^  •-<  O  r-l 


OO 


o?S 

do 


O  ?J 

d  d 


J.  O  ».-:  -■  L-  --  3;  to 
s  1^  ^^  eo  M  cc 


o  n 

d  irf 

tofO 


•    to    I-    I-    to    to    to. 

•C;  »-«  ^^  r^  tH  ^S  1-^ 


|o  to 


d  d 

I 


o  X 

•"■J"  to 


»o|- 


tort 

n  CO 

del 

1-1 

!  4- 


I"    to 

dri 


Ct  o 


O  1-1 


IS  " 

io  00 


«WJ4&^www-j?:-::p5?s 


'"    T,    T,    T,    " 


r.  T   f-  t.  r.— 


r   T  ^  r  r   - 
rr  ~  r  r  X 


:  O   S 

^   :i 


v.     II 


SS9 

•§•§•§ 

od^^ 

$s^ 

n  1 II 

^^s 

Hi 

Q  a  e 

i-J"*d 
+  +  + 

HHH 

i.'3C4aO 

+  +  + 

,  Wi-ieo 

'dd^ 

+  +  + 

I  H  "i 

O  OO 


eS     o 

|l    + 

R II  n 

HO** 
«^ 

OO 

I  I  I 

H  11  II 


tt  ^^o   »   dt-  «^-"*«.w>r:.o 


APPENDIX    PP. 


2485 


H 


eecco-f»'«r^i«oci-i^ 

•OOOOOOtHf^^riNiH 
•C  ?1  ffl  ?1  *1  ri  7i  Tl  ffl  ?i  r* 


^  ^  a  CO  00  f-H -^  lA  a -^  00 


•CCI 


f I  ?i  fi  ?i  M  CI  ?i  CI  ri  CI 


c 


,  S  ?4  ?l  ?i  S  O  CI  So  CI  r- 

I    i        II.  -r-l-  +  + 


■^  00  't  71  c«  a  a  L'f  ci « 

.t-C^CIClS«-'^5i^CC 

• 

*  1-!  c;  o  c;  c>  ?o  s5  ci  s  ci 

< 

+  --      :    .  -r  i  -:■  : 

^ 

e 

^ 

1 
[ 

Xr-ixt«f«aa'-«ox 

•  »« 

X 

« 

**  c  o  ic;  o  q>  o  o"  c;  ss 
1    1    '    ■■    '   1    !        •    ! 

••  f-J  eo  « »rf  a  a  irf  QC  1-5  ^ 
»c  S  CI  CI  ci  CI  CI  CI  c*  CI  CI 


^^^^"^^^f^Si^^K 


I 


e 
o 
S 


« 
CI 

u  V  v 

b 

^ 

cj^od 

^ 

r-i"  pi  C 

n  1!  1. 

"♦ 

CI 

•    ^  ^       « 

1  ++ 

^ct 

o 

e  e  Q 

(^ 

r- 

'otj'e 

o 

r 

1 

t>^a 

•  citpio 

^H 

1 

0.11 
4.32 
2. 34 

•«r*3t» 

< 

H 
<1 

"♦OOr-i 

.eoo© 

t* 

1  +  + 

O* 

HHH 

1     1   — 

w 

CO 

<1<1<1 

1    1  X 

n  I"  n 

ij 

r" 

•etjtj 

^ 

aria 

<1 

p< 

ll 

s 

5z; 

II 

311  + 
170  — 
002- 

0.032 
0. 014 
0.045 

• 

+   1      1 

1  -r  + 

!|   II   1. 

& 

II  U  1 

H^^ 

1 

COO 

o 

e 

3486    BEFOBT  OF  THE  CHIEF  OF 


i 

1 f 

•i 

ri888&;1Saa8S388& 

i 

$8&c:8SS3S8S3S» 
li383B38XSX3lidS38 

.ft38RSa8aR8a8IIS 

*id  d  cj  ^rfcj  <f  d  did  ef  cf  ^  d 
++++++++++ I I++ 


«S!3!38nSII88SSaS 


<Z333S!JSS33^83g 


e4(i4edHHKC>ixM^^&^^ 


ft  'S-S-S 

i  m  m 

3  +++    n  u  u 

«^  '"  iU 

s  ^  +++  »- 


llllllSlllliM 


Mi 


3< 

t'  pi-!!! 


APPENDIX    PP 


2487 


«s 


3SSS2SSSi3SS 


I 


I 


^  C9  9  C4  lO  00  9 '^  A  CO  r« 
•  0AO06A06AO9OO 


J  lA  o  eo  t*  o  ^  S  r^  ^  o 


.2 


-5* 


oooooooooo 

MM'  ++-!--}•  + 

li^oci-iffiaoqccDogoiA 
c>c>c>o?icoocc9 

+  1        1  -r  M  +-^  I 


.a 


^^       •«••••■••• 

I     .  M  .     ;  -  > 


*  •*  oc  M  -^  i'^  o  si  -i  X  i.'i 


^  -*  —  1-1  -«  ^  ?!  ?l  rj  ri  C4 


utj'^^^'^aaaiws 


I 


CI 


1:5 


o 


lA 


5 


I  1+     ttt 


^*i*i 

^^X 


tt  «s  e 

o?io 

+  +I 

4-H-l 

9  9  ?l 


000 


:o  "^  ^  "^ 

I  1  + 

11  II   li 
He*" 

•        •        • 

000 

-f  I 

.;  II  !. 


ts-tt 


X 


s 


"2488     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.    8.'    ABMT. 


9 


?1  C4  OO  O  CO  X  00 

;  •^  rl  O  O  O  C^  W 

O  OO  9  OO  O 

+  4-  +  +  +  I    I 


o 


9 
O 


o 


S3  a 
o 

•-•  s 

^  Pi 
-  Si 


oe 


.2* 


00 


<« 
.« 


^ 

i.«i» 
,« 


^tH 


a  o     ' 


■7* 


^   O 
X 

■4^     CS 

00    ^ 

s  • 
«  > 
s  o 

2:2 


^ 


•r:  a 

t-l  a 

9 


=  5:25«»{??S^!S 

^    9  M  ^  »  CI  l^  O 

1 

1 

1 

OJ  M  O  SI  —  C^  It 
^<  O  («  O  CD  tn  A 

*r-i  r-  —  CO 

MCO 

~  ri  et  CS  ?i  o  00  CO 

.  X  X  X  oa  o>  9»  O 

•alr-i-^ilrHf-irHCJ 

i 

1 

X 

3 
« 
X 


I  I 


»H  •-  O  O  «->  CJ  CO 

e  o  o  o  o  o  o 
o  s  o  o  o  o  o 


I    I 


+  +  + 


V   U  ^>  U  <i  c   c 

+++++ 1  I 


O  '^  o  s  o  o  «o 

.  »  cb  r-  «  -r  o  t'* 

^ 

o  -♦•  Ci  o  CS  't  r- 

rs  •^  iS  »-■  kA  »H 

Scot  ?i'*>.'t 

^XXAOAC^Ci 


US*"* 

•    ^^    0^ 

c> 

•      ■«•*** 

o 

OO  ooooo 

• 

+++1+1 1 

+T 

1 

HHHHHHH 

1 II 

H 

1 
ll 

*1<I<^<1<^1'1 

,1 

1 

•e  ■«  tJ  •«  HS  to  K) 

<1 

1 

2 

00 

o 

03 

.39    +0.78 
.43    +0.84 
.16    +0.97 
.27    4-0.38 
.42    +1.00 
.11    +0.34 
.27    4-0.22 

1 

0.151  hvucc 

1.656 

0.772 

OOOiHOOO 

++I+I 1+ 
III  1  il  II  li  1 

1 

1 

++I 

II  II  II 
H 

ooooooe 

■♦i 

.& 

^ 

O 

i 

5 

c 

fv' 

<^ 

p 

?^ 

•< 

K  5  S  c-r 


•dnitrio  S3«=^«W^^ 


bc 


APPENDIX   PP. 


2489 


H 
< 


ooocJodooooo 


^ 


^'  t- 1-  t- 1^  I-  t"  r-  oc  X  00  » 


25 


**  ©  r^  CI  f  I  w  «*  ir;  d  1-1  f^  CI 
-;  r*  t»  1^  t- 1- 1"  t-  oc  00  X  00 


I 


X- 

SB 


l8 


< 


•  >.      I 


I-  - 


■k     < 


§> 


c 

9 


a  ^  CI  e  X  TJ  ir:  a>  X  o  oc 

cioc>oooc:oc>oo 

.   !   !   .      -  :  +  +  -^ 


ciwt-r-xr-otsoo^ 
.ciof'^i-it-i-ioob^'^ 

■  -'-  ;  I  +  '  1 

?l  t-  30  CI  OJ  t-  -^  ®  «  «  X 

•  CJCOrt'^i-iCJCIrHSi-lO 

o  o  d  o  d  C  9  O  O  O  9 

.  1  I  I  i  I  I  -  I  '  ' 


Swia 


li^gjSS^^&'S^I^S:; 


^  t-  t"  t-  I-  I"-  t-  t>-  X  X  X  X 


I.  •  k  '..  •l.'k  • 


r^r^f^r^f^ 


tt  •  tt^*S  s)^  9«5  ae.^ 

)i3  M  M  R  ote  S  (zi  (^  n  (zj 


m 


T 


-'      X      li 

_.  -i*  <*  «» /^        '      ^<      " 


H    ^ 

H    d 


^  ^^  ^ 
•  •  • 

CCMCC 

--4-  + 
«  e  e 

•  •      « 

•*'*CI 

+++ 

HHH 

*  •       ^ 

os-'cc; 

+  +  + 

oa«D 

•*cici 

.i^mc) 

I    .    .    . 

ooo 

I  +  i 
I'  i:  I 


X  9  X 

«*35?i 

\^  CI  ^. 

I.  ii  !: 


in  ( 


96*9 

]i  II  i; 


1-1 1-  9 

99  9 
+  1  + 
II    II    I. 


2490  REPORT  OF  THE  CHIEF  OF  EXOINEERS,  U.  S.  ARMY 


H 
<1 


OC»0090000 


I  ; 

^  e»  o  ea  o  a»  a  o  9  9 


H^9e!5e4'^^iJe5 

s<Haooco«r>^90 
^ae»e»e»oea909 


»2 

•2* 

.5 


00 


ll 


S^  Cl  CI  5^  04  M  CI  CO 

9999909  0*  9 


h-r  +  ^+  I    1 


I 


5    ' 


o?J^ 



cifiai 

00 1.*;  ift  3>i  o  t  CI  w  X 

.cicii-'tr-©oo«t>9 

•■ 

9 
CO 

• 

•^•^•g 

;i  !i  II 

i-:o^^^^c5a3-: 

& 

SS9 

■j<*i-»j 

_l_   1     1     .                11' 

E 

^ir> 

.11                     1     1     1 

•       •       • 

t-i 

i-IOi-l 

4- 

iH 

^_^_ 

• 

1 

1    +  + 

.00 

.^90009009 

^5 

'1 

e 

^■8-g 

2 

O 
H 

•4 

»4 

99999999  9* 

5:f2S 

§ 

■:-+  +  +  -^-rT  f-}- 

^099 

• 

+  +  + 

iJ 

trifr^b^ 

• 

ci  If:  9  CI  9  a;  '•  t^  « 

I 

i4^ 

5-^  1   . 
-f- 

^p        ••■•••••• 

!| 

«CC«iH 

i^  9  i.'M'.  t*  CJ  9  X  i.t 

CI  CI  rt*-;  ?i  ^  t-i  cii': 

-1 

»4 

1 1 

e 

?»5:9 

•       •       • 

.1 

-■  --  X  9  CC  00  t-.  -«•  9  9 

^   r—  f-^  n  -^  ^  tii           -"I-* 

u 

++ 1 

t;*" 

-•999999999 
-«:  —  —  »-i  —  -^  —  CI  CI  CI 

Oc      •      •      • 

ill 

^  999 

1 

•1 
II 

9 

'*  '1  1 

''oeSs 

T 

.  i  ■! 

1'   •  1! 

t."'  io  t*  l>  t*  ii  a  iii  ii 

^1* 

t;^^ 

s 


a 
i  -^  c 


5^   *v   55   51    ■^   -^.   SS    w 

r  ^  S  r^  rzi  .^  rs  'C  '"* 


APPENDIX   PP. 


2491 


<1 


i-i  a  90  9)  ^  O  O  «0  Q  CC 

Soieo^to      i-i  i-i  M  C4  CO 
ft^t-t^t-XTOWQOocao 


.5 

i 


QD 


«  — ,--- 

s 


3 

o 


^ 


tOiOJSO'^iAiAt^iAO 
C>OC>0«-HOOr-409 

-f-r-r-f  I    I    •    I    I    I 


ci  Oft  >.':  ?i  ^  o  «d  1-^  ^  e-i 

I  +-r  I  -'--^-^  i  +  + 


'^ooo'oo'ooooo 


50  ?5  S5  •*  i>  -S  •"  o*  - 1  CI 

.ococD'»fw«atcocif-i 

^  »H  rt  ■»*•  0  ct  ?» CO  ?i  ^ 

Js  ?j  JO  ■^  L-i      t-4  ^  ?i  }m 
-rt-t-r-t'-xxooocoooo 


^jfpf^^SJWWWW 


g     -^     « 


+ 


x     II 


H 
«<1 


CO 


O 


I 


e 


S3S 


•        •        • 

mill 


^C9r> 


.  -^  .^a  ■^^ 


•  •     • 
CO  IT)  94 

+  +  + 

•  •       • 
t*  CO  1-1 

+++ 

Tl'*  CO 

"d^co 
I    I  + 

il  II  !l 
000 


o 

X 


^       •       •       • 


++I 
II  II  :i 

*1 


22  iS  ?i 

9  c:  1^ 
SeocM 

■        •        • 

000 
1+1 
II  II  II 


2492     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.    8.    ABMT. 


c5  i-i  1-^  c5  c5  c5 1-^  f-i      ! 


+ 


+ 


n  n  ^  ?J  CO  A  ui 

S'l  o  ec  «  «  »H 
KOiirso'fXocincc 

«*  ^  W^  ^  ■^  O        i-i 

^*i— If— it-^t— (r-(«— IC^C^ 


ccoocicceoecoJ 
C4 1.-;  «  o  r3  •-•      o 


o>  o  o>  o>  o  o 

^  r-l  ^  1-1  l?J  CI 


« 

COOO»^OOi— I 

•    I    I   -  4-  -^  r 


t 

•  « 

a 

ac 

s 


I 


e 


ri  o  r-1  rt  -^  »-  r^  1- 

ac  ^  i^  00  c»  1-1  o  cj 

csL-xoocoosorc 

.  .. .;    :.  1   J.  ^  1 

-yf 

r:  c:  -f  -^  «  «  I-  ^ 

C 

csccocoo 


I"  t  ri  o  »f?  cc  t-  « 

"^  Iff  -^  -^  »-:  T^  ci  »-i 
—  ^  CI  •*  O        i-t  C5 


c  X  T  c;  CO  r~  t--  «  CI 


ci  o»  c;  «  Ci 


o  o 

Cl  CI 


CE 


WWw&jU:^^^*     I 


eS 

C 

c 


to  QC.   ^  d    *>  VJI*     V 


6 


I 


C 
O 


■\- 


9 


■^00  ■«* 


e  e  e 

ci  coco 
+  +  + 

OSQi-i 

CO*  ■«* 

«DCJO 

g  +  +  + 

&  ova 

s  .  CO  ci<o 

C  An        •         •         • 

»-i  o  o  © 


I  I  I 

II  II  II 

oo  o 


f-i «  e 
lAcc  a 

•  •       • 
COfHCO 

li  II  I; 

•  •    • 


+  +  + 


.o 


•w       .       •       . 

+  +I 

h  II  li 

^  f' t 

^      •      •      • 

ooo 

+  1  + 
II  II  II 


APPENDIX   PP. 


249a 


iS 


S  o 


J 

3 


§1 

S3 


O 

+ 


^ 


to 


^ 


iS  00  CO  cc  op 


It 


I 


s 


I 


QQ 


I    +    1    + 


fl  eS  d  e; 


CO 

So 
e4" 


!     a 


00 

S3 

3 


^ 

3 


1 

i 

si 

SS 

^ 

s 

O 


O 


A  OO  A  OO 


OOOvHvH 
A  00  O  00 


5©cj 


•  •  •  • 


1+1+  I +1 + 


o  00  a  00 


OSOQO 
000  040 


o  oo  a  00 


a  tf  a  « 
•0*3 -a  "a 


|3 


-3s  3 

o 


ee 


00 

I— 

00 


O 


e* 


00 

So 


CI 

« 
9 
bO 


ocom 
•«:  o  r«  t.  lo  e«i 

0  n  II 11  n 

O    <Df-taO|«  rH 


o 

s 

a 
g 


I 

V  a 


aj  •  ►*      ►c 
^  o 


sol 


-si's  S*a: 


O 


CO 

a 

08 
08  " 

-a 


'S494  BEPOBT  OF  THE  VBISF  OF 


Hill  I  II 

r  j\t 


i      _L  ii^  ii     :     la 

4  '        '   V  i 

1  i  I    ■   t't 

t  i  J    ,    I-  I  ;;     ■ 


I    iii  [Ml  a  9   ss  s 


1 

?■ 

11111115 

IS^n 

!!i 

. 

II 

m  i  II 

1    1 

i  1  i 

...J 

■5 

St 

:   1 

i« 

mil 

1    i 

'  1   ■■ 

;:  i  Es 

f     : 

ni« 

S       : 

{    s 

I 

J 

^ii|{ 

1  ii 

s 

51 1  fi 

1  i 

» 

ll  J  ?|   i   Si  I 
Pi  i  II   I   Ij  I 


APPENDIX   PP.  2495 

XIST  OP  SPECIMENS  FORWARDED  TO  THE  NATIONAL  MUSEUM  DURING 

THE  FISCAL  YEAR. 

ZoologicaL 

Bird8: 

Species 289 

Specimens 470 

Kcptiles : 

Lots 2 

Sx>ecimciis 12 

FiHlies : 

Lota 2 

SpecimeuH 15 

Specimen 1 

Mol]u8ca  :■ 

Lots 12 

Specimens 30 

Packages  diat4)nuu^eoiiH  earth 11 

Vertebrate  fossils : 

Lots 8 

Specimens *500 

Invertebrate  fossils: 

Lots 9 

Spocimons *1,072 

Arthooloifical. 

♦i  Kteatite  pots.  1  st'One  paint  vuit. 

1  grinding  stone.  1  Abalone  shell  (])aint  ciip). 

1  sandstone  mortar.  ,  1  lot  native  beads. 

4  pestles.  2  Inmps  native  ]taint. 

2  baking  stones.  2  dishe-s,  modern  Pneblo  pottery. 
4  stone  pipes.  1  howl,  modern  Pneblo  x>ott.ery. 

NoTK. — The  collection  of  rocks,  minerals,  ores,  iJkc,  comprising  over  4,000  specimens 
from  varions  localities  in  the  West,  as  mentioned  in  thesnmmarized  list  in  the  Annual 
Report  for  1879  as  having  been  forwarded  to  the  Smithsonian  Institntion,  was,  at  the 
requ<'st  of  the  otllcer  in  c-Iiarge,  donated  to  the  musenm  at  West  Point,  for  nse  and  ex- 
hibition there. 

PrULICATIONS. 

Volume  Vll  has  Jippeared  tluiiug  tlie  year;  also  extra  copies  of  the 
Animal  Iteport  for  1871),  being  Appendix  O  O,  Annual  Report  Chief  of 
•Engineers,  accompanied  bv  the  following  laud-classilication  sheets,  viz : 
:^2d,  73<f,  ISa.,  GUI,  S^b,  and  47(>+47d. 

The  following  atlas  sheets  and  maps  remain  uni)ublished : 


» 


Approximate. 
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GEOLOGICAL  MAPS   (UNPLTJLISHED.) 

Contour  map  of  Ely  mining  district,  Southern  Nevada,  1  inch  to  12 
miles.  Atlas  sheets,  C1&,  Clc,  70«,  70(?,  and  parts  of  696,  69d,  776,  and 
78a,  also  52(7,  in  which  more  field-work  is  required. 

LAND-CLASSIFICATION  MAPS  (UNPUBLISHED). 

Atlas  sheets,  32c,  38(7,  47(i,  52(1  (in  part),  66ft,  56d  (in  part),  69  (in 
part),  73e,  73,  77  (in  part),  84  (in  part). 

SPECIAL  MAPS   (UNPUBLISHED). 

1.  Map  of  portions  of  Eastern  California  and  Western  Nevada,  the 
Lake  Tahoe  region  of  the  Sierra  Nevada;  area,  2,232  square  miks; 
scale,  1  inch  to  1  mile,  or  1 :  63360. 

2.  Great  Salt  Lake  and  vicinity,  area  5,719.8  square  miles,  plotted  on 
a  scale  of  1  inch  to  two  miles.    (More  field-work  required.) 

RECAPITULATION. 

Topographical  atlas  alieets  unpublished 23 

Land-classification  maps  unpublished 11 

Geological  maps  unpublished -, 7 

Special  maps  unpublished S 

Total 43 

TOPOGRAPHICAL  MAPS  AND  PROGRESS  SKE£T. 

Owing  to  large  reductions  in  the  office  force  it  has  only  been  possible 
to  complete  the  following  atlas  sheet  for  publication,  viz,  41a.  The  fol- 
lowing sheets  approach  completion,  viz :  Lake  Tahoe  sheet,  32C,  38D, 
52D,  and  73C. 

Work  has  progressed  on  the  following  other  sheet-s:  32C,  47 A,  56B, 
66D,  61B  (re  issue),  501),  84,  and  77. 

There  is,  liowever,  now  at  hfind  in  this  office  material  for  tlie  final 
publication  (with  land  classification)  of  the  atlas  sheets  numbered  ^^ 
38c?,  41a,  47(7,  oG&,  and  73c. 

Atlas  sheets  48,  52^/,  73,  09,  and  77  might  also  be  published  entire  hy 
some  compilation  from  authoritative  sources,  although  it  would  be  moi« 
satisfaijtory  if  furtlier  and  more  complete  data  were  gathered  by  parties 
of  this  survey. 

Other  atlas  sheets,  in  which  much  field-work  has  been  done,  but  which 
cannot  be  published  entire  without  further  field-work,  are  2Cto,  20c, 
29a,  29c,  38^,  50r?,  08,  74,  80,  81,  84,  90a,  and  90ft. 

Incidental  to  the  survey  of  published  and  unpublished  atlas  sheets, 
geographical  material  lias  been  gathered  in  a  number  of  others  akeady 
noted.  This  material  is  not  sufficient  in  amount  to  warrant  its  publica- 
tion in  atlas-sheet  form. 

The  progress  map  herewith  submitted  is  intended  to  show  graphicallf 
by  the  aid  of  colors  the  areas  aatually  published,  and  those  surveyed 
but  not  published,  showing  in  the  latter  case  the  amounts  meandered 
only  and  those  lK)tli  triangulated  and  meandered.  In  other  respects 
this  progress  map  does  not  differ  from  that  of  1879  except  in  the  addt 
tion  of  newly  constructed  railroads  and  changes  in  military  posts. 
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Tbe  pnblislied  and  anpublished  areas  in  square  miles  are  approxi- 
mately as  follows,  the  unpublished  being  divided  into  four  classes : 

Sqiuure  bOm. 
Unpublished : 

1 .  Area  of  atlas  sheets  for  which  full  material  is  gathered 18,  G96 

2.  Surveyed  area  in  sheets  requiring  compilation  m>m  extraneooB  sooroes 

to  publish  entire 33,060 

3.  Area  surveyed  in  atlas  sheets  which  cannot  be  published  entire  without 

further  field-work •••     52,299 

4.  Sum  of  smaU  areas  surveyed  and  lying  in  adjacent  atlas  sheets 6, 300 

• 

Total  surveyed  and  unpublished 110,286 

Total  surveyed  and  published 248,780 

Total  surveyed  by  Uuited  States  geographical  surveys  west  of  the  100th 

meridian,  from  May  1,  1869,  to  June  30,  1879 359,065 

ESTIMATES. 

The  sum  of  $30,000,  estimated  for  the  fiscal  year  1880^81,  and  appro- 
priated by  act  approved  June  16, 1880,  will  serve  to  reduce  the  greater 
share  of  the  observations  and  print  an  edition  of  the  more  imi>ortant 
maps. 

It  is  estimated  that  for  filling  gaps  in  the  triangulation  and  topo- 
graphical work  in  the  field,  thereby  admitting  of  the  completion  and 
publication  of  an  additional  number  of  atlas  sheets,  embracing  an  area 
of  52,290  square  miles,  the  amount  of  $30,000  will  be  required  for  the 
fiscal  year  ending  July  1, 1882. 

FIXANCIAL  STATEMENT. 

Amonnt  expended  from  the  appropriatiou  for  the  fiscal  year  ending  July  1, 

1880. $19,643  67 

Amonnt  appropriated  at  the  second  session  of  the  Forty-sixth  Congress  to 
complete  the  work  of  the  geographical  survey  of  the  territory  of  the 
United  States  west  of  the  100th  meridian 30,000  00 

Respectfully  submitted. 

Geo.  K.  Wheeleb, 
Captain  of  JEngineen. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  United  States  Armyy 

Washingtonj  D.  C. 
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EXPLORATIONS   AND   SURVEYS  MILITARY  DIVISION   OF   THE^MISSOUBI. 


repout  of  captain  james  f.  oregoiiy,  cohpsiof  exgixeebs,  for 

the  fiscal  year  ex d iso  juxe  30,  le.'-o. 

Headquarters  Military  Division  of  the  Missouri, 

Office  Chief  Engineer, 

Chicago,  III.,  July  2, 1880. 

(tENERAL  :  I  liiive  tlie  honor  to  ft^iibmit  tbe  following  report  of  opera- 
tions for  the  fiscal  year  en(lin<i:  June  30, 1880: 

There  has  been  no  field  work  in  progress  during  the  year.  The  office 
work  has  consisted  in  collecting,  compiling,  and  plotting  geographical 
inforniation  for  the  improvement  of  existing  maps,  in  making  reductioDSi 
enhir^aMiients,  and  facsimile  copies  and  tracings  of  maps  of  military 
reservations,  scouts,  reconnaissances,  «S:c.,  for  use  at  division  headquar- 
ters, and  for  file  and  forwarding,  and  of  battle  maps  for  use  of  the  Liea- 
tenant-(Teneral  and  the  Chickamauga  board;  in  correcting,  mounting, 
and  issuing  maps  for  use  of  officers  on  duty  at  these  headquarters  anc 
elsewhere  in  the  division. 

Toi)ographical  Assistant  George  Henckel  was  discharged  the  service 
March  31,  1880,  and  Topographical  Assistant  Clarence  E.  Bagley  was 
enlisted  April  12,1880.  Topographical  Assistant  T.  A.  Petersen  has  ren- 
dered continuous  service  during  the  year. 

Work  on  sheet  No.  4,  Western  Territories,  was  suspended  on  the  dis- 
charge of  Assistant  Henckel,  and  has  not  been  resumed  because  the 
continuous  labor  of  two  assistants  has  been  required  to  keep  up  with  cur- 
rent work. 

By  the  use  of  the  potash,  iron,  and  ammonia  process  of  making  pho- 
togra])hic  copies  of  tracings  nuich  time  and  labor  has  been  saved  in  the 
duj)lication  of  maps  of  ephemeral  value. 

The  chief  engineers  of  the  departments  embraced  in  this  division  have. 
in  accordance  with  instructions  from  the  Lieutenant-General,  forwardea 
to  division  headcjuarters  copies  of  surveys,  reconnaissances,  &c.,  made 
under  their  direction,  besides  a  monthly  report  of  operations.  Because 
of  the  total  lack  of  funds  for  military  surveys,  very  much  was  not  to  be 
exjx  ct(»d ;  yet,  as  will  be  seen  by  reference  to  the  appended  list,  a  con- 
si(h*rable  amount  of  valuable  information  has  been  received. 

Many  rei)orts  of  scouts,  made  by  troops  of  the  line  in  the  various  de- 
]>artments,  have  also  been  received.  These  are  nearly  always  interest- 
ing, and  give  abundant  evidence  that  the  results  expected  from  them 
were  either  acconi])lished  or  failed  of  attainment  through  no  fault  of  the 
troops.  The  reports,  however,  even  when  accompanied  by  maps  of 
route,  contain  little  information  that  can  be  made  available  for  puri)oses 
of  ma])  construction  or  coiTection. 

1  ai>])end  a  tabnhir  statement  showing  the  number  of  maps  received, 
conii)leted  by  hand,  mounted  and  issued  j  also,  list  of  maps  and  trac. 
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ings  made ;  list  of  pliotographio  copies  of  tracinga  inacle ;  list  of  work 
(lone  for  (jiuirtei'iiia8tt.T'«  Ueiwirtmeiit ;  list  of  maps,  traciugs,  &o.,  i 
ceivixl  from  chief  engineers  of  depai'tinuuta. 

Very  it'siiectt'iillj',  your  obedieut  scrrant, 

Jambs  F.  Gregohy, 

Captain  of  Engineert. 
Brig.  Gen,  H,  G.  Wright, 

Chief  of  Engineers,  U.  &  Army. 
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LIST   OF  MAPS  AlfD  TBACIN08  HADE. 

2  mapa  showing  route  traveled  by  Lieuteoant-Oeneral  Shtfidan  and 

party  tbrougli  Colorado  aud  New  Mexico,  in  Uay  and  June,  1879. 
1  traci[ig  of  lands  belonging  to  San  Felipe  AgTioaltoral  HanafiuJtDrillf 

and  Irrigation  Company,  Texas. 
1  tracing  of  San  Felipe  military  reservation,  Texas. 
1  tracing  of  plan  of  the  fourth  atory  of  goTemment  oaBtom-hoaae  ii 

Chicago. 
1  tracing  of  Fort  Meade  militaiy  reservation,  Dakota. 
1  tracing  of  post  of  Fort  Hale,  Dak, 
1  tracing  of  [)08t  of  Fort  Bennett,  Dak. 
1  tracing  of  post  of  Fort  Sliaw,  Mont. 
'J  tnicings  of  wood  and  timber  reservation  for  Forts  Sanders  and  D.  A. 

Russell  and  Clieycune  Deiwt,  Wyo. 
1  tracing  of  wood  reservation  for  Fort  Robinson,  Nebr. 
1  tiaciiig  of  military  reaer\-ation  of  Fort  Bobinson,  JITebr. 

1  tracing  of  \voo<l  and  timber  reservation  of  Fort  Oamennif  Utab. 

2  tracings  of  militarj-  reservations  of  Fort  Kiobraia,  Xeto. 
1  copy  of  Confederate  map  of  the  battle  of  Cbickamanga. 
1  tracing  of  maj)  of  site  of  Fort  Brown,  Tex. 

1  copy  of  War  Department  map  of  the  battle-field  of  Ohiokamaug*, 
enlarged  to  twice  the  scale  for  the  Gliickamaaga  board. 
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Marked  wagon-road,  &c.,  ou  5  maps  of  "  Western  portion  of  Colorado,*' 

published  by  the  Ute  Coiiiuiission,  October,  1878. 
1  co])y  of  sketches  accompanying  Captain  Metcalfe's  report  on  wax-filled 

bullets  and  Dougall  rifle. 
1  tracing  of  military  reservation  of  Camp  Sheridan^  Nebr.,  as  enlarged 

for  wood  and  timber. 
1  tracing  showing  great  Indian  trail  across  Dolores  Plateau  in  Soath- 

western  Colorado. 
1  tracing  of  proposed  wood  and  timber  reservation  of  Fort  Hall^  Idaho. 
1  tracing  of  proposed  wood  and  timber  reservation  of  Fort  McKinneyi 

Wyo. 
1  tracing  of  the  Cheyenne  River,  Dakota. 
1  tracing  of  the  located  line  of  the  Denver  and  Bio  Qrande  Railroad— 

San  Juan  extension. 
1  tracing  of  military  reservation  of  Fort  Keogh,  Mont. 
1  tracing  of  Kinney  County,  Texas. 
1  tracing  of  post  of  Fort  Keogh,  Mont. 
1  tracing  of  military'  reservation  of  Fort  Assanaboine,  Mont. 
1  tracing  of  military  reservation  of  Fort  Dodge,  Kans. 
1  copy  of  map  showing  extension  of  the  Atchison,  Topeka  and  Santa 

Fe  Railroad,  from  Trinidad  to  Santa  Fe  and  the  Rio  Grande  in  New 

Mexico. 
1  coi)y  of  map  of  battle-field  of  "Five  Forks." 
1  tracing  of  piap  of  battle-field  of  "  Five  Forks." 
1  copy  of  map  of  battle-field  of  "  Dinwiddie  Court  House." 
1  tracing  of  the  cantonment  on  the  Korth  Fork  of  the  Canadian  Biyer| 

Indian  Territory. 
1  tracing  of  military  reserv^ation  of  Fort  Sanders,  Wyo. 

1  tracing  of  wood  and  timber  reservation  of  Fort  Sidney,  Nebr. 
5  tracings  of  military  reservation  of  Fort  Snelling,  Minn. 

2  tracings  of  post  of  Fort  Snelling,  Minn. 

1  tracing  of  map  published  by  the  Southwest  Colonization  Oompan^i 
Indian  Territory. 

2  tracings  of  military  reservation  of  Fort  A.  Lincoln,  Dak. 
1  tracing  of  post  of  Fort  Ellis,  Mont. 

1  tracing  of  post  of  Fort  Lewis,  Colo. 

1  tracing  of  post  of  Fort  Randall,  Dak. 

1  tracing  of  military  reservation  of  Fort  Randall,  Dak. 

1  tracing  of  post  of  Fort  Logan,  Mont. 

1  tracing  of  military  reservation  of  Fort  Logan,  Mont 

1  tracing  of  post  of  Fort  Buford,  Dak. 

1  tracing  of  proposed  wagon-road  from  Fort  Bridger  to  Uintah  Agenej^ 

Utah. 
1  tracing  of  proposed  military  reservation  of  Fort  Costeiv  Mont 
1  tracing  of  proposed  national  cemetery  of  Caster's  bat tle-fielcL  Mont. 
1  tracing  of  proposed  limestone  reservation  near  **  Old  Fort  O.  F.  Smith|'' 

M(mt. 
1  tracing  of  Indian  and  military  reservation  of  Fort  Totten,  Dak. 
1  tracing  of  post  of  Fort  Totten,  Dak. 
1  tracing  showing  shore  line  of  Rio  Grande  in  1869  and  1877  at  Browns* 

ville  and  Fort  Brown,  Tex. 
1  tracing  of  proposed  wood  and  timber  reservation  of  Fort  NiobranL 

^^ebr. 
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LIST  OF  PHOTOGRAPHIC  COPIES  OP  TRACINGS  MADE. 

1  copy  of  military  reservation  of  Fort  Snelling,  Minn. 

1  copy  of  automatic  gate  and  fence  for  military  reservation  of  Fort 

Snelling,  Minn. 

2  copies  of  "  map  to  accompany  Col.  Geo.  P.  Buell's  report"  on  the  pro- 
posed new  military  post  west  of  Fort  Lewis,  Colo. 

2  copies  of  military  reserx^ation  of  Fort  Ridgely,  Minn. 

1  copy  of  proposed  wood  and  timber  reservation  for  Fort  Meade,  Dak. 

WORK  DONE  FOR  THE  QUARTERMASTER'S  DEPARTMENT. 

1  tracing  of  map  of  plan  of  Fort  Mc  Kinney,  Wyo. 
1  tracing  of  map  of  part  of  Arizona  District. 

Compiled  one  map  of  the  Military  Division  of  the  Missouri,  showing  all 
military  posts  and  agencies  and  the  various  transportation  routes. 

LIST  OF  MAPS,  TRACINGS,  &C.,  RECEIVED  FROM   CHIEF  ENGINEERS  OF  DEPARTMENTS. 

Depart metit  of  the  Miseouri. 


Date. 

Nature. 

1879. 
July      1 

Oct.     20 
Dec.      8 

2  maps 

1  map 

7  tracings... 

Description. 


District  of  New  Mexico,  with  the  varioas  routes 

marked  thereon. 
Showing  military'  roads  leading  to  Fort  Lewis,  Colo. 
Of  reductions  of  the  surveys  of  the  Denver  and  Rio 

Grande  Bailroad  Company. 


By  whom  made. 


Lient.  C.  A.  Steadman. 

Captain  Roffiier. 
Do. 


Department  of  Dakota. 


1879.     ' 
Oct     27^   1  tracing. 


Not.      4'', do 


1880. 
Jan'y  14 
Jan'y  14 
March  8 
March  8 
March  8 
March  8 
March  8 
March  8 
March  8 
March  8 
March  8 


Route  traveled  hv  Third  Battalion,  Second  Cavalry,  |  Mi^or  Gordon. 

in  vicinitv  of  Fort  Cu8ter  durinc  August,  1879. 
Maps  of  nulitary  reservatiou  of  Fort  Missoula  and  '  Lieut.  C«L  George  Gib> 
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Dakota  Territory,  edition  1878 

Montana  Territ/>ry,  tnlition  1 878 

Plat  of  military  re.svrvation  of  Foil  Missoula,  Mont. 

Plat  ol  post  of  Fort  Missoula.  Mont 

Plat  of  post  of  Fort  Sully.  Dak 

Plat  of  post  of  Fort  Penibina,  Dak 

Plat  of  post  of  Fort  Bont<m,  Mont 

Plat  of  post  of  Fort  A.  Lincoln,  Dak 

Plat  of  post  of  Fort  Sissetou.  Dak 

Plat  of  post  of  Fort  Yates,  Dak 

Plat  (»f  post  of  Fort  Stevenson.  Dak 


Lieutenant  Magnire. 

Do. 
Lieutenant  Williams. 

Do. 
Lieutenant  Pottit. 
Lieutenant  Hock. 
Lieutenant  Maguire. 

Do. 

Do. 

Do. 

Do. 


Department  of  Texas. 


1880. 
Peb'y  24     1  map. 


Konte  traveled  between  San  Diego  and  Laredo. 
Tex.,  bv  a  detachment  of  Eighth  Cavahv  in  Jan- 
uarv,  1880. 


Captain  Kau0man. 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  PLATTE. 


BE  POUT  OF  CAPTAIN  W. 

FISCAL 


S.  STAXTOy,  CORPS  OF  EXGIXEEBS.  FOR  THE 
TEAR  EXDIXG  JIXE  30,  1880. 


HEADQUARTERS  DEPARTMENT   OP  THE  PlATTE, 

Engineer  Office, 
Fort  Omaha^  Nehr.^  July^  1880. 

Gkneral  :  I  have  the  honor  to  report,  in  compliance  with  Greneral 
Orders  No.  4,  cun^ent  series,  headquarters  Corps  of  En^neers,  that  my 
duties  as  engineer  officer  of  this  military  department  during  the  fiscal 
year  which  closed  on  the  30th  ultimo,  have  been  restricted  to  the  ordi- 
nary routine  of  this  office,  for  the  want  of  any  funds  apx)licable  to  work, 
either  in  liehl  or  office,  for  the  advancement  of  the  map  of  the  territory 
forming  the  department. 

The  collection  from  nulitary  posts  and  the  surveyor-generals'  offices  of 
material  necessary  for  the  selection  and  location  of  fifteen  military  reser- 
vations, mostly  for  wood  and  timber,  and  its  reduction  to  proper  form 
for  tlieir  declaration  by  the  President,  and,  from  the  same  sources,  of 
the  data  necessary  to  prepare,  for  the  War  Department,  correct  plans 
of  all  the  military  posts,  with  maps  of  their  reservations  and  inscrip- 
tions embodying  all  useful  information  attainable  regarding  them;  the 
preparation  of  the  ])lans  in  duplicate,  mounting  maps,  and  the  survey 
of  a  pipe  line,  over  3  miles  long,  for  supplying  Fort  Sanders  witti  water, 
are  the  more  noteworthy  of  the  details  with  which,  aided  by  the  two 
topographical  assistants,  I  have  been  occupied  during  the  year. 

The  data  from  the  surveyor-generals'  offices,  embracing  the  plots  of 
213  townshii>s  and  a  considerable  mass  of  field  notes,  have  been  copied 
mostly  by  Corporal  Ernst  Wagner,  Company  B,  Ninth  Infantry,  a 
sergeant  "of  cavalry  having  also  been  detailed  on  this  duty  for  two 
months. 

For  facilities  given  in  securing  these  data  my  acknowledgements  are 
due  to  Messrs.  Geo.  S.  Smith  and  E.  C.  David,  surveyors-general,  re- 
spectively, of  Nebraska  and  Wyoming. 

Cori)oral  Wagner  is  now  at  the  office  of  the  former,  compiling  a  map 
of  Nebraska  projected  on  two  sheets  on  a  scale  of  1 :  500,000. 

A  new  post  for  three  companies  of  cavalry  and  one  of  infantry  is  now 
building,  of  adobe  and  wood,  on  the  right  (south)  bank  of  tiie  Niobrara 
liivcr  opposite  the  mouth  of  Mini-Chaduza  Creek,  about  seven  miles 
within  the  northern  boundarj'  of  this  State. 

The  adojited  line  of  communication  with  it  is  from  Omaha  by  the 
Omaha  division  of  the  Saint  Paid  and  Sioux  City  Bailroad  163  miles  to 
its  present  terminus  at  Oakdale;  thence  by  the  stage  and  mail  route 
lying  eliiefly  in  the  valleys  of  the  Elkhom  and  of  the  Niobrara,  165 
miles  to  tho  jjost. 

Another  line  is  via  the  Union  Pacific  Eailroad,  176  miles,  to  the  termi- 
nus of  one  of  its  branches  at  Saint  Paul,  Nebr. ;  thence  up  the  valley  of 
t'le  North  Loup  to  Fort  Ilartsuff,  up  the  Calamus  to  its  source,  and  across 
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llie  (livi<le  to  tlic  ]^ost,  170  inilos  from  the  railroad  at  Saint  Paul.  ^Vl^ii^ 
tlie  wa.uon-nmtc  on  tlic  ibinu*r  line  I'roni  Oakdale  to  tlie  ]»nst  is  rrpoiTfl 
to  be  very  favoiahle,  that  on  the  latter  line  from  Fort  llartsiilV  to  tik 
]M)st  I  found  unfavorable  when  aceompanyin*^^  the  de]>artiiieiit  eoiu- 
mander  in  his  selection  of  the  site  for  the  i)Ost  in  July  last. 

From  Saint  Paul  to  Fort  JJartsulf  the  route  is  lOfood,  and  tlienee  to  tin 
source  of  the  Calamus  fair,  and  the  ^Niobrara  lies  for  3;j  miles  in  ;: 
region  covered  with  low  ran^^es  of  sand  hills  interlacing  ainoiio  buKu!. 
shaUow,  marshy  basins  covered  with  a  vigorous  growth  of  coarse  <:ras>. 

In  July  we  traversed,  alternating  with  the  sand  hills,  several  miles <'! 
these  basins  through  water  standing  several  inches  deei)  in  tlie  thi^k 
grass,  while  a(iuatic  phuits  bordering  the  areas  of  gi'eatest  depi-essioi; 
indicated  seldom  orn  ever  failing  pools,  which  iu  some  of  the  basiu* 
ex]>and  to  the  proimrtions  of  small  lakes. 

\Vhile  this  region  of  ponds  and  marshes  between  the  sources  of  tlit 
Loups  on  the  south,  and  of  the  short  southern  tributaries  to  the  Niu 
brara  on  the  north,  is  ai)parently  without  lines  of  drainage  leading  fn^ii: 
it,  the  absorption  of  its  rainfall  seems  to  be  prevented  by  auiinpt'rviuib 
stratum  very  near  the  surfa(.*e.  Evaporation  from  the  broail  surface «»: 
water  thus  rc^tained  in  these  ponds  and  marshes  being  greatly  promurK 
by  the  lieat  imimrted  to  the  air  by  the  action  of  the  sun's  rays  on  tbt 
extension  surfa<;e  of  the  intervening  sand-hills,  and  saturation"  ensuiu: 
^\•\{]\  a  re<luction  of  temi)erature,  the  water  returns  to  the  suiiaee  in  c<fi»i 
ous  rains  giving  to  this  region  a  humid  character  ami  green  venlun 
which  strikingly  distinguish  it  from  the  more  arid  country  suriimiHl 
ing  it. 

We  saw  this  action  very  vividly  when,  at  the  close  of  a  clear  day  u: 
intense  heat,  dense  clouds  formed  over  the  region  and  ]>ourtHl  tori'eiii!' 
(»f  rain  ujxju  it,  ^^  liile  hanlly  a  droj)  fell  at  our  camp  near  the  Xiobraraii 
lew  miles  beyond  its  nortliern  border.  From  meager,  but  the  best,  in 
formation  attainable  on  the  subject,  this  country  of  sand-hills,  poutK 
and  marslu's  seems  to  extend  from  a  line  somewhere  between  the  souive? 
of  the  Calannis  an<l  Elkhorn  westward,  perhap.s,  about  170  milesi  to  thf 
neighborliood  of  the  103d  meridian,  between  the  northern  and  ^southern 
limits  before  given. 

A  reconnaisance  to  determine  its  boundaries  and  run  one  or  two  pn> 
fihvs  atiross  it  from  the  basin  of  the  Loups  to  that  of  the  Niobraim  woulil 
be  interesting  in  its  results. 

The  routc^  across  it  on  the  line  from  Fort  IlartsuflF  to  Fort  Xiobrara 
would  be  extremely  dillicult  or  imx)racticable  during  the  summer  montlb 
of  great(\st  rainfall. 

^\)rt  Niobrara  is  118  miles  from  Fort  Hartsuflf  by  this  route  and  141 
miles  from  Camp  Sln^ridan  by  a  route  ascending  the  valley  of  the  river 
to  the  mouth  of  Anteh)pe  Creek,  whence  its  course  is  quite  cii'cuitous. 

Its  construction  is  understood  to  be  in  furtherance  of  a  desii-e  of  tin 
owners  of  cattle  herds  for  the  ju'otection  of  their  herds  and  ranches  ia 
the  valley  of  Niobrara  against  the  Sioux.  From  the  post  the  southern 
boundary  of  the  Indian  reservation  is  seven  miles  north,  the  S|>otte4i 
Tail  agency  about  4{t  miles  a  little  west  of  north,  and  Bed  Cloud  agency 
about  lot  miles  a  little  north  of  west. 

The  topography,  characteristics,  formation,  and  resources  iu  stone. 
tirnlKM',  grass,  and  water  of  the  valley  of  the  Xiobrara  are  so  accurately 
and  fully  giv«n  in  the  juinted  n^jmrt  of  Lieut,  (now  Lieut.  GoL  and  Bvt. 
3IaJ.  Cicn.)  (i.  K.  Warren's  Kx])lorati(ms  in  1855,  ^56,  '57,  it  would  \x 
suju'rlluous  to  attempt  to  describe  ihem  here. 

The  burr  oak  {QHcrcius  macrocarpa),  also  called  over-cup  white  oat 
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^rowin^  in  beautiful  proves  in  the  vi«Jnity  of  the  post,  is  reported  by 
the  i)ost  eomniander,  Major  Ui)hain,  Fifth  Cavalry,  to  warp  excessively 
aiul  to  be  of  little  value  for  building.  The  pine  growing  on  the  sloi)e8 
of  the  blutfs  along  the  river  is  dwarfed,  small  in  diameter,  and  inferior 
for  lumber,  while  the  better  quality  growing  in  the  deep  caOons  of  the 
tributaries  is  almost  inaccessible.  It  has  therefore  been  found  necessary 
to  build  the  post  quite  largely  of  adobe. 

During  the  j'ear  a  small  observatory  for  this  office  has  been  built  at 
this  post  by  the  Quartermastei'^s  Department  with  a  special  allotment 
of  $300  authorized  by  the  Secretary  of  War.  It  is  a  simple  frame  build- 
ing, in  the  clear  14  by  10  by  6.5  feet  at  the  eaves.  The  roof  divides  at 
the  ridge,  and  its  halVes,  resting  on  rollers,  are  easily  moved  down,  up, 
or  retained  at  any  line  by  counterpoising  weights  which  may  be  readily 
increased  or  diminished  for  the  puri)Ose.  It  incloses  two  brick  piers 
capped  with  stone  2  feet  square  and  resting  on  a  common  brick  founda- 
tion extending  well  below  the  action  of  frost.  The  piers  and  building 
are  so  arranged  that  a  zenith  te]escoi>e  or  transit  may  be  used  on  each  in 
either  the  meridian  or  prime  vertical. 

Like  all  other  Indian  outbreaks  leadinjg  to  operations  by  the  troops  of 
this  department,  that  of  the  Utes  last  September  evinced  an  embairass- 
ing  want  of  information  regarding  routes,  trails,  &c.,  of  the  greatest  im- 
portance in  a  canipaign. 

Such  information  and  goo<l  maps  of  the  West  are  more  useful  and  in- 
dispensable to  that  large  portion  of  the  Army  maintained  on  almost 
constantly  active  service  in  the  Western  military  departments  than  to 
any  other  branch  of  the  government.  Its  use  for  such  maps  and  infor- 
mation of  the  West  is  more  constant,  more  widely  spread  in  territory, 
and  serves  larger  and  more  vital  government  interests  than  that  of  any 
other  executive  branch. 

Engineer  officers  assigned  to  duty  with  the  troops  for  the  express 
))urpose  of  preparing  these  maps  and  acquiring  this  information  have 
for  years  past  been  unable  to  secure  any  provision  for  their  work  in  the 
annual  appropriations,  while  a  great  many  thousands  of  dollars  have 
been  supplied  for  si)ecial  surveys  under  other  executive  departments  of 
little  if  any  use  in  the  operations  of  the  government,  and  but  remotely 
and  vaguely  promoting  its  interests. 

Three  thousand  dollars  will  be  required  for  this  work  in  this  military 
department  for  the  fiscal  year  ending  June  30, 1882. 

The  following  is  a  statement  of  money  disbursed  on  account  of  this 
office  during  the  year,  viz: 

In  the  office  of  the  Chief  of  Engineers : 

For  drawing  materials '. $96  75 

For  repairs  of  instruments 137  75 

For  materials  for  mounting  maps 41  56 

For  extra-duty  pay  of  two  non-commissioned  officers  in  copying  township 

plots 50  00 

385  06 

By  the  disbursing  clerk  of  the  War  Department : 

For  extra-duty  pay  of  two  non-commissioned  officers  in  copying  township 
plots 67  S5 

Total 392  31 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Captain  of  Kngineerg^ 
Chief  Engineer  of  Department 
The  Chief  of  Engineers, 

U.  8.  Army. 


APPENDIX  SS. 


EXPLORATIONS  AND  SUBVEYS  IN  THS  DBPABTHSNT  OF  DAKOTA. 


report  of  lieutexaxt  edward  maguiee,  corps  of  enoinbbms, 

for  the  fiscal  tear  ending  june  30,  1880. 

Headquarters  Department  op  Dakota, 
Chief  Engineer's  Office^  Saint  Paulj  Minn.j  July  1, 1881. 

General  :  I  have  the  honor  to  sabmit  the  foUowlDg  report  apon  ex- 
plorations and  surveys  in  the  Department  of  Dakota  for  the  fiscal  year 
ouding  June  30,  ISSO'. 

Very  respectfully,  your  obedient  sen'^ant, 

Edward  Maguire. 
First  Lieutenant^  Carps  af  Engineers^  IT.  8.  A., 

Chief  Engineer  Department  af  Dakota. 

The  Chief  op  Engineers,  TJ.  S.  A., 

Washingt4>nj  D.  C. 


REPORT. 


The  engineer  det.ail  in  this  department  at  the  close  of  the  last  fiscal 
year  consisted  of  myself,  as  engineer  officer,  two  topographical  assist- 
ants, and  two  privates  of  the  Battalion  of  Engineers. 

Topographical  Assistant  J.  J.  Durage  was  discharged  the  service  Au- 
gust 20,  and  apiK)inte(l  assistant  engineer  for  the  examination  and  sar- 
vvy  of  the  Cheyenne  liiver.  He  was  re-enlisted  as  topographical  assis- 
tant November  23,  1879. 

Private  Thomas  Culligan,  Companj"  A,  Battalion  of  Engineers,  was 
<lis<liarged  the  service  by  reason  of  expiration  of  term  of  service,  Jane 
2;5,  lS8i). 

Topographical  Assistant  Wilson,  accompanied  by  one  private  of  Engi- 
neers, left  8aint  Paul,  June  2,  1870,  for  Fort  Custer,  Mont.,  to  make  a 
survey  of  the  reservation  of  that  post,  of  the  proposed  cemetery  of  Cus- 
ter's batth*-ti(»ld,  and  of  a  limestone  reservation  at  and  near  old  f'ort  0. 
V.  Smith,  ^lont.  The  work  was  more  than  satisfactorily  done.  The 
lejiort  of  tlie  toi>ographical  assistant  is  appended. 

Tracings  of  the  tlii*ee  maps  showing  the  resi»rvations,  and  of  the  plan 
of  tlie  i)ost,  were  forwarded  to  the  Chief  of  Engineers.  The  reserva- 
tion as  surveyed  were  Fort  Custer,  400  square  miles;  Custer's  battle- 
h<*l(l,  IS  square  miles,  and  Limestone,  3.48  square  miles.  The  boundary 
lines  were  all  run  with  transit  and  chain,  and  the  work  checked  every 
few  miles  bv  observations  for  azimuth. 

Tlie  road  from  I'ort  Custer  to  Fort  Keogh,  was  measure<l  with  odom- 
eters by  the  topographical  assistant.  He  also  run  a  series  of  lines  with 
transit  and  level  at  Fiut  Keogh  to  furnish  the  necessary  data  to  the 
commanding  officer  for  a  system  of  water  supply.  He  returned  to 
Saint  Paul  OctolKM*  2\K  and  left  again  June  16, 1880,  en  raute  to  Fort 
Assinaboine,  to  make  a  survey  of  that  reservation. 
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In  sending  a  party  to  make  a  survey  of  the  Cheyenne  River  under 
the  provisions  of  the  river  and  harbor  act  of  March  3,  1879, 1  directed 
the  assistant  engineer  to  make  a  reconnaissance  from  Fort  Meade,  Dak., 
to  the  Forks  of  the  Cheyenne.  This  was  done  during  the  latter  part 
of  August.  He  reports  that  accompanied  by  the  escort,  consisting  of 
one  company  of  the  First  Infantry,  under  command  of  Capt.  Leslie 
Smith,  the  party  left  Fort  Meade  August  25.  The  only  route  by  which 
to  reach  the  forks,  which  was  recommended  to  them  as  practicable,  was 
by  way  of  *'Madden's  Crossing"  of  the  fourth  ford  of  the  Cheyenne. 
The  assistant  says,  in  effect : 

From  Fort  Meade,  situated  on  *^  Bear  Butte  Creek,"  our  route  ran  in 
a  southeasterly  direction  through  rolling  country.  After  crossing  some 
dry  creeks  leading  towards  Bear  Butte  Creek,  we  crossed  '* Alkali 
Creek,"  and  following  our  course  for  about  two  miles,  we  turned  sharply 
north  and  encamped  on  said  creek,  near  the  hay  camp.  The  water  in 
Alkali  Creek  is  mixed  with  vegetable  matter,  is  inclined  to  be  stagnant^ 
and  is  found  in  water-holes.    Distance  traveled,  10.07  miles. 

August  26. — Starting  in  a  southerly  direction,  then  southeast,  we  had 
to  pass  over  the  bad  lands  of  Alkali  Creek  Valley,  to  the  summit  of  the 
southern  bluff's.  The  progress  was  slow  and  the  ascent  very  ste^p,  re- 
quiring good  management.  Having  gained  the  summit  of  this  ridge  the 
progress  was  very  easy.  The  trail  follows  the  edge  of  the  bluffs.  This 
ridge  runs  nearly  east  and  west,  descending  steeply  towards  Alkali 
Creek,  but  sloping  gently  in  a  southerly  direction  towards  Elk  Creek 
Valley.  At  23.15  miles  from  last  camp  we  crossed  Elk  Creek  running 
east,  and  encamped  near  the  crossing.  This  crossing  is  deep  and  miry, 
the  water  is  good,  running  and  forming  large  deep  wat^r-holes.  The 
grass  is  good,-  and  wood  is  abundant.  About  1,200  feet  east  lies  the 
Deadwood  freight  route. 

August  27. — Following  the  creek  the  trail  is  very  good  and  well  trav- 
eled. The  surrounding  hills  are  low  and  slope  gently  towards  the  creek. 
To  the  northeast,  a  distance  of  about  40  miles,  I  could  distinguish  a  peak 
which  1  afterwards  found  to  be  G  miles  south  of  the  Forks  and  east  of 
the  stream.  At  a  distance  of  3.01  miles  we  passed  a  ranch,  the  occu- 
pants of  which  informed  us  that  there  is  a  trail  leaving  their  ranch 
and  leading  to  the  Forks  across  the  country  lying  north  of  Elk  Creek, 
but  the  country  is  too  rough  for  wagon  travel.  At  10.8G  miles  from  last 
camp  we  crossed  Deep  Creek  (dry)  and  turned  southefist.  Having 
crossed  a  dr}^  creek  with  snudl  alkaline  water-holes,  the  route  winds  its 
way  through  a  more  elevated  country.  At  14.83  miles  from  last  camp 
we  reached  Lone-tree  and  enciimped.  Lone- tree  Creek  or  Soldiers'-holes 
contains  water  in  deej)  holes  and  has  an  underground  current.  The 
water  is  good,  but  owing  to  the  great  travel  of  ox-trains  over  this  route 
good  grass  is  only  to  be  found  far  off*.    Wood  is  very  scarce. 

August  28. — Ascending  the  hills  on  the  right  bank  oi  Lone-tree  Creek 
we  arrived  at  a  rolling  plateau,  crossed  some  shallow  creeks  with  small 
water-holes,  and  at  3.53  miles  from  last  camp  passed  a  small  pond  with 
permanent  water,  called  commonly  "The  Lake."  I^o  trees  or  brush  in 
th§  vicinity.  At  9  a.  m.  we  reached  the  junction  of  the  Rapid  City  and 
Deadwood  routes.  This  route  is  called  The  Territorial  Highway.  After 
crossing  another  dry  creek  with  some  small  water-holes  we  reached  the 
Cheyenne  River  Heights,  about  250  feet  above  the  bottom,  turned 
8hari)ly  north  and  descended  through  a  ravine  to  the  river  bottom.  The 
descent  is  very  steep  and  dangerous.  Ileachiiig  the  river  bottom  we 
turned  eastward,  and  a  short  ride  brought  us  to  the  bank  of  the  river. 
The  river  at  this  point  is  about  128  feet  wide  and  at  the  deepest  point 


APPENDIX  SS.  2511 

2  feet  deep,  and  running  very  slowly.  The  bottom  is  sandy.  The  ford 
is  easy.  This  crossing  is  known  by  the  name  of  Madden's  Grossing. 
The  distance  from  last  camp  is  18.11  miles,  and  from  Fort  Meade  66.16 
miles.  The  ascent  of  the  high  bluffs  on  the  right  bank  is  very  steep 
but  not  dangerous.  Eeaching  the  summit  we  left  the  highway,  and 
starting  in  a  northerly  direction  we  followed  the  edge  of  the  blufts. 
Tui-ning  slightly  northeast  we  descended  through  ravines  to  the  bottom 
of  Bull  Creek,  and  following  its  course  we  reached  the  Cheyenne  River 
bottom  and  encamped. 

Observations  were  taken  on  this  point  to  ascertain  the  proper  i>osition 
of  the  crossing  of  the  highway,  and  the  results  show  that  this  crossing 
is  situated  north  of  the  one  marked  down  on  the  department  map  and 
described  by  the  land  office  of  Dakota  Territory.  Distance  traveled 
22.48  miles.  Soundings  taken  at  this  point  give  the  channel  a  depth  of 
2  feet  and  a  breadth  of  15  to  17  feel.  The  river  is  92  feet  wide.  About 
800  feet  below  camp  bars  cut  up  the  river  into  several  channels  of  a 
gieatest  depth  of  about  1  foot.     River  bottom  is  fine  gravel  and  sand. 

August  29. — Traveled  down  stream,  following  a  dim  travois  trail; 
crossed  and  recrossed  the  river  four  times.  At  3.81  miles  we  arrived  op- 
I)osite  the  mouth  of  Elk  Creek,  traced  on  the  map  as  emptying  into  the 
Belle  Fourche.  The  crossing  of  the  river  was  tedious  and  consequently 
only  14.36  miles  could  be  accomplished.  About  2  miles  to  the  east  ol 
canij)  stiuuls  the  peak  observed  on  the  27th. 

August  30. — Having  traveled  a  distance  5.95  miles  we  arrived  at  the 
forks  of  the  river  and  encamped  about  one  mile  down  stream.  A  trac- 
ing of  this  reconnaissance  was  forwarded  to  the  Chief  of  Engineers. 

I  take  pleasure  in  forwanling  to  the  Chief  of  Engineers  a  very  inter- 
esting botanical  report  by  Assistant  Surgeon  Y.  Havard,-  U.  S.  A.  It 
is  an  elaboration  and  extension  of  the  botanical  outlines  by  the  same 
author,  which  was  printed  with  mv  report  for  the  year  ending  June  30, 
1878. 

On  August  19  I  left  Saint  Paul  with  one  enlisted  man  of  engineers 
en  route  to  Fort  Ellis,  to  take  some  astronomical  observations.  Owing 
to  the  very  low  stage  of  the  Missouri  and  an  accident  to  the  boat  on 
which  1  started  I  did  not  re.ich  Benton  until  September  17. 

On  arriving  at  Helena  I  found  that  it  would  be  necessary  for  me  to 
make  an  examination  of  the  Missouri  River  above  the  falls  by  descending 
it  in  a  niackinac.  This  duty  was  performed  and  I  arrived  at  Fort  Ellis 
October  2.  1  remained  at  the  post  until  Ottober  13,  but  was  unable  to 
do  any  work  on  account  of  the  bad  weather.  On  the  latter  date  I  left  on 
the  stage  for  Fort  Keogh.  The  stage  route  runs  to  Benson's  Landing 
on  the  Yellowstone,  thence  on  the  north  bank  of  that  river  to  Huntley, 
where  the  river  is  crossed  to  go  to  Fort  Custer.  The  weather  was  very 
ba<l,  and  the  roads  as  well  as  the  stage  stock  in  a  terrible  condition.  I 
reached  Keogh  at  11.45  p.  m.  October  17.  While  at  Keogh  I  made  an 
inspection  of  the  work  at  Buffalo  Ra]>ids. 

1  left  the  fort  October  25  to  go  to  the  end  of  the  Northern  Pacific 
Railroad  track  by  ambulance.  We  passed  over  no  new  country  and 
the  trip  was  an  uninteresting  one.  The  weather  was  very  severe.  I 
arrived  in  Saint  Paul  Xovember  4. 

While  at  Fort  P^llis  I  went  to  Bozeman,  Mont.,  at  the  request  of  the 
board  of  school  trustees,  and  inspected  and  reported  to  them  ui)on  the 
condition  of  the  school-house. 

The  valleys  of  the  Yellowstone  and  its'tributaries  appear  to  be  rapidly 
filling  up  with  settlers.    Major  McElrath,  of  the  Interior  Department,  at 
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Miles  City,  furnishes  me  with  the  following  iuforniatiou  coucerning  the 
Yellowstone  Valley : 

ObHervations  at  Keogh,  January  13,  le7D,  1o  April,  IS^). 


Kaiufall.    I^'l^i™';-  ^-ir-i""' 


Inches.  Fahf.  Fiihr 

Januarv 0.26,  3tj  V. 

IVhrnurj' 0.  ti9  n'2 

March  0.  •>  .  70  -:" 

April 2.20,  70 

"Sl'A  V 2. 75  :  h.'i 

.luile S.'i'l  1»4  4 

Tnlv :).0()  .  Ifhi 

Aiijiii.st 1.^4  I  1»7  i 

SrptiiiilMr 0.44  ■  Ot', 

Ortnlur 2.47  '>.» 

>iov»'inl)ir  0.11  ti-4 

l)rr-.'iiil»,:r 0.  .'•»»  VI  -i: 

-I.i:i!i;ny 0.  .'{2  '^%  -:.• 

Fiiiiuary ••.17  ."»4  -■-■' 

^I.iirli..' O.-'il  7J  -:4 


For  tlir»  month  of  ^VFarcli,  18S0,  a  comparatively  accurate  rt?nsus  give> 
till*  loIh)wiii<»"  summary  aV)0ve  Keo*^h  : 

Tut  a  I  uuiiit': 

Ti.iiiclnncii -Ji; 

lJ;m<lnv(>iiH'n \ 

"WtiiiH'ii , T 

Childivii 14: 

l.;jlH»n'is l'»" 

]>uil<liii«is ;>_^ 

A«irs  in  (.-IjiiiMs ;^  411: 

.\«T»*s  iindor  niltivati«ni l.Tl 

<J«ttI.- *£SA\' 

Hnr.trs KAk 

iN.iii.s i: 

Millrs .?: 

>h«'«  1» -i,  Vil- 
li if  Irs  takrii lu  l»* 

r.li^lul-i  (ilnaN •^i.-iTi* 

|iii>lnU  of  jiotaror'i Id.'ti- 

l!!iiii«'s  (»('  r«»rii 

Milt  rio  r»f  AvJH'at i 

Killlir^  i»t"  \CLrrtal»Ir> " 

^  iar<l<ns t; 

'V\\v  i»riiii;MH'nr  ])0])ul;iiimi  of  Mih?s  City  i.sr»oO.  and  there  are  5-4  settlor? 
hrtwmi  ilnii  rilv  ami  Fort  lliiford. 

Toii;Liiu'  KMvcr  \'all('y  !.•<  .-^ctthMl  to  within  three  miles  of  Ton;xue  Rivi-r 
r.inon,  fully  l.'io  milrs  frnm  the  mouth  of  the  river.  Then^aro,  in  all,  7- 
j;nirln>.  Tin*  j)ro(hicti(Uis  jir*'  varied,  inclu4lin«j:  grain,  hay,  .stock,  caltk*. 
.^Ihm  }>.  vructahlcs,  and  milk  and  huttt*r. 

At  I'oil  Suclliri;^-  several  detailed  surveys  were  made  in  oonnecti«^n 
\\\\\\  the  esiahli-Nhment  of  dt-partment  headquarters  on  that  roser\'atioii. 

The  oiliee  has  been  <'alhd  upcm  for  a  great  deal  of  work  in  the  way  oi 
layin^i  out  tlie  l)uildiii;;s  and  roads,  estimating  neeessJiry  cut  andiilJ  for 
thr  urnumls.  in  making  i)lansan<l  estimates  for  a  system  of  water-works. 

The  niVire  Work  eonsisttMl  in  computing  and  platting  the  field  note*. 
ve\  i^in.u'  and  connecting  tlie  mai)s  of  Dakota  and  Montana,  in  niakin.' 
nnnierous  tracings  fur  forwar<ling  and  for  lile  in  this  office,  and  in  suj>- 
)»l.vini;  sm-h  information  and  data  as  were  calle<l  for  by  the  departmeut 

<'<Hnniandc!'  and  other  otliccrs. 
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LIST  OF  PLANTS    FOUND    OX    THK  PLAINS  OF   WESTERN  DAKOTA    AND    EASTERN  MON- 
TANA DURING  THE  SUMMER  OF  1877  AND  SPRING  OF  1879,  BY  V.  HAVARD,  ASSISTANT 

sui{(;i:oN,  u.  s.  a. 

This  list  coiitaius  375  species,  62  of  which  arc  woody,  and  313  herbaceous. 

'J  he  coiiutrv  which  it  covers  and  characterizes  niav  be  defined  as  the  northwestern 
plains,  including  the  northwestern  quarter  of  Dakota  and  that  portion  of  Montana 
iyinij  cast  of  the  Rocky  Mountains.  The  main  streams  watering  it  are  the  Upper  Mis- 
s  )uri,  from  Fort  A.  Lincoln  to  the  Falls,  the  Yellowstone  from  its  mouth  to  the  Caftou, 
th«'  Musselshell,  and  Milk  River  np  to  the  Imundary  line. 

riic  northwestern  plains  are  mostly  underlaid  by  cretaceous  or  lignite  tertiary  beds. 
They  are  generally  rolling,  often  broken  into  buttes  and  bad  lands,  and  as  their  name 
iinpiies,  without  mountain  rangers.  Their  soil  is  sandy  alluvial,  more  or  less  alkali  in 
bottoms  and  bad  lands,  and  gravelly  on  table  lands.  In  altitude  they  range  from 
l.r»4n  feet  at  Hismarckto  about  3,()0i>at  Henton.  Their  great  meteorological  features 
are  long  and  severe  winter  and  smallnesa  of  rainfall. 

This  paper  is  complementary  to  the  '*  Botanical  Outlines,''  published  in  Appendix 
Q  (^  of  the  Repi>rt  of  the  Chief  of  Engineers  for  lti78 ;  it  is  a  study  of  the  same  subject, 
but  under  ([uite  different  aspects.  It  contains  the  enumeration  in  ejr/cMwo  of  all  the 
])]ant8  st'cu  in  the  region  whose  tiora  was  merely  sketched  in  the  ''Outlines."  Some 
repetition  was  unavoidable;  the  trees  and  shrubs,  specially  described  in  the  latter 
paper,  necessarily  r("api)ear  in  this,  but  mostly  shorn  of  all  details  already  published. 

rh«'  plants  of  this  list  were  ol>sorved  or  collected  during  the  summer  oi  1877,  while 
.strviiig  with  the  Seventh  Fnited  States  Cavalry,  and  during  the  spring  of  1879,  while 
n<Monipan\ing  the  Kighteenth  United  States  Infantry  to  Fort  Assinaboine,  Mont. 
They  are  arranged  by  familes  in  the  order  of  Gray's  Manual.  The  state  of  the  plant 
with  regard  to  its  tlower  or  fruit  is  generally  stated;  if  found  in  flower,  the  date  of 
collection  or  period  of  blossming  simply  appears  without  remark. 

To  Mr.  Srreno  Watson,  of  Cambridge,  for  his  assistance  in  determining  many  species, 
and  otlirr  courtesies,  I  feel  under  great  obligaticms. 

WitU  a  view  to  exhibit  clearly  the  range  of  woody,  and  that  of  a  few  attractive 
licrhat  «'oiis  species,  1  shall  trace  them  along  the  Missouri  and  its  principal  tribnta- 
r  e-i,  so  as  to  pres(Mit,  as  it  were,  the  botanical  physiognomy  of  these  streams.     This 
will  also  have  the  advantage  to  bring  the  subject  witTiin  ilie  easy  understanding  of 
tho.>e  not  specially  interested  in  botany. 

Miftnouri. 

At  Fort  A.  Lincoln,  our  starting  point,  the  valley  of  the  Missouri  is  wide  and  cov- 
ered with  forests  of  Cottonwood  ;  willow  thickets  line  the  shores.  At  intervals,  on  dry 
groiiiHl.  are  small  groves  of  elm,  box-elder,  and  ash.  On  higher  grounds,  along  the 
lilults,  are  a  few  oak.  The  bullberry,  osier,  dogwood,  roseluish,  and  unowberry  abound. 
The  Missouri  currant,  prickly  gooseberry,  and  choke-cherry  are  also  conmion.  The 
following  vines  are  frequently  seen :  Virgin's  bower,  winter  gra])e,  and  ])oison  ivy; 
Irss  ctuMiMou  are  tlu"  Virginian  cnu'per  and  the  hop,  and  rare  is  the  climbing  bitter- 
s\v«  rt.  On  the  slopes  and  covering  the  toj)  of  the  blutfs  are  seen  brown  and  green 
]>atclics  of  groun<l  cedar.  The  red  cedar  begins  to  appear  on  the  bluti's  above  the 
Little  Missouri,  and  is  common  thence. 

riu'sc  general  features  are  ]>reserve(l  until  the  mouth  of  the  Yellowstone  is  passed; 
then  the  Missouri  narrows  ]>erce])tibly,  and  the  large  tracts  of  cottonwood  become 
niiK  li  reduced.  The  oak  has  disappeared,  the  elm  grows  scarce,  and  will  also  soon  dis- 
appear. Ash,  nowhere  «:oinuion.  (le<Teases  above  the  Yellowstone  ;  sparse  groves,  far- 
ilier  betw^'cn,  above  INck.  an;  seen  as  far  as  Carroll.  Box-elder  is  now  more  common, 
extendinir  up  ravines  with  clum]>s  of  ash. 

poplar  Creek  is  well  timbered  with  cottouwood,  willow-leaved  jioplar,  ash,  and 
box-elder. 

.\lto\e  Wolf  Creek  is  first  noticed  the  characteristic  sage  brush  of  the  Missouri  atld 
^  el  Idwstoin'  ( .irtrnu'xid  cami ). 

Alx'Vi'  Tcck  the  river  grows  still  narrower  and  the  bluffs  bolder  and  more  pre- 
1  ipitnus.  On  their  <listant  summits  are  seen  a  few  pines  (Pinus  ponderoaa)^  which 
iiKie.js(*  in  nninber  and  size  as  we  jiroceed  farther  up.  First  seen  on  the  tojus  in  tlie 
e.'ily  inornjni;:  from  the  steamboat  deck,  they  gnwlnally  descend  down  the  slope 
I-  Ae  athance.  and  lat<i  in  the  evening  have  reached  the  river  bank  in  the  vicinity 
"f  I'mt  Hawley.  The  red  cedar  has  now  di8a]>peared  from  the  bluffs,  and  near  the 
nuMith  of  th»'  >iusselshell  is  seen  on  the  shore  in  the  strange  company  of  cottonwood 
und  willows  :  it  becomes  scant  above  Armell's  Creek. 

A1m>v»'  Carroll  timber  grows  scarce  in  the  contracted  valley  ;  long  reaches  of  river 
w  it  hout  cottoiiwoo<l  are  passed.  Steamboats  now  take  in  pine  and  cedar  for  fuel. 
Al»ove  Cow  Inland  the  river  runs  between  bare  buttes  worn  into  fantastic  shapes.  The 
>' ant  fuel  i'osts  twice  as  much  as  below  the  Musselshell.  Little  clumps  oi  cottou- 
w.  0(1  and  willows  a})pear  here  and  there  on  the  edge  of  the  valley  at  the  mouth  of  a 

l.j<S  E 


'J514     REPORT    OF    THE    CHIEF    OF    ENGINEERS,    U.    S.    ARMY. 

Iiiliurary,  or  a»raiii  on  jiu  isljiud.  With  those  <*\ri"iiTioii»  the  Missouri  i.s  mostly  dr-^T . 
■  ute  (»!'  arhorestriit  vi'^ietation,  and  remains  so  aw  far  as  the  Falls  nnd  ]irohabI\  iuv.\ 
hevond.  Het^^e«'n  the  Coal  l^anks  and  llenton  small  ^rovesof  hox-elih'i' are  M'enM.i"- 
*'-r«'d  on  the  shores. 

At't«v  jwissinjr  the   Marais  IJiver.  lirst   ai»]»ear  the  two  ]>o])]ars.  \\  liidi.  fVoni  tli- i 

•  iMistant   asstxiation,   may   he  ealled  eom])anion  i>o]dars  (halsani  poplar   aiitMsillKU 
I'aved   ]»oiilar),  mixed  with  eottonw<K)d.     I'lie  latter  jiTows  scaree :   unly  a  lew   .i-* 

St  <n  aho\r  lieiiton.  and  at  the  Falls  has  eompletely  disa])])eared,  iM-injr  snjierM.  h  i]  \- 
i'.'r  two  former. 

There  is  no  timhei-  at  r>enton,  nothing  hnt  willow  hrnsli  alon;r  the  bank**  and  a  li  ^ 
l.aif-;:rown  «'ott(»nNV(»od  in  the  ilistanee.  The  same  destitution  eontiinivs  ahoM-  I5i  ■ 
:<in.  whrre  the  hanks  M»on  narrow  int(»  a  rocky  eanon. 

At  rh(r  Falls  I    noticed  several  elnm]>s  of  halsam   and  willow -h-ax  «mI   ]if»idar.  hi\- 

♦  ider.  red  cellar:  on  the  de^-livity  of  the  banks,  ehoke-eherry.  }iriekly  pM>s«d»»!r\.  a:» 
i'i^ilni>;h.     No  j)ijie  nnms  m'iii  rither  on  the  hanks  (»r  the  ^irassy  ]daiiis  ahove. 

Yt'Utnvbtoiit . 

V]\r  llora  of  the  Lowei-  Yellowstone  <loes  not  materially  ditfer  from  that  of  th.  M  «■• 
*-.iuil.  The  valh'y  risin;^  sooner  to  a  hijjher  level,  the  soil  Ix'in^  less  alliiN  iai  and  lu:- 
^ra\  »il> .  ;ind  thr  temi»eratnre  distinetly  hi«;lier,  w«' lind.  in  eons«M(neiie»-.  a  ;:ii';r'r 
\  ai'iety  of  sjuM-ics. 

'i'he  arhoicsecnt  \  eo;ftation,  howr\  i-v,  remains  ahoiit  the  same.  Tlif  riitt(Miw"«.-. 
;:ii«i  willows  continue  to  hr  tin  prevalent  limher.  Kim,  scant  nearthr  nioiitli.  -^"i 
<.i-ia]»|»cars.     Sjiarsc  ^^roves  rjf  :ish  arc  found  ahove  Ton«;ne  liiver. 

M;iuy  shnwy  tlowcis   deck    the  valley  and  the  slo]ies   in    the  s]iri!i;^  :    /,»'i/riM rj.  .■  n 
l^Ioutainuii.  I*t nuinntiii  Kcninimitmn.  and  alhiim,  daunt  lon-inca^  Oxiitroph,   /.atufurt-.  -r. 
f  (inij)fxtris.  J.iip'nius  jH-rn  nil's,  and  various  astra;L;;ali.  iVe.     Above  ('r'tlar  Creek  biiJ-".!-'. 
c;:riy  the  two  elciianl  s)M'cic>  of  FrilHlnrio  mti'dparfmrta  uiui  pad i 041 )  i\v<»  of  /itftnif  v  • 
I  XiittaHii  and  juniUulatus).  ami.  somewhat  later,  tlie  srj^a  |d;mt  {('oIorhnrftiM  .Vm.vc  . 
;in<I  s«vei;il  s]nMic-H  of  .I'.uot  h»Ta,  principally  the  piHnnti/tdn  uud  cofxpitosa.      \]\  !'• : 
toms  ar«'  covered  with  while  sa;>e-l»rush  i  .Irtimr^in  lamO.     On  the  b]nt)'s  i«*  i«*niiiier 
~een  the   )  una  .Itif/nstit'ofia. 

Alter  rea«hin^  (  lister  Cieck  n<'w  shrubs  attract  att4'ntion:  the  western  saue-l.i'>' 
.  Artimtxia  Ir'ninnhila,   and  o<M:ision:illy  the  trijlda).  and   the  j^n-ase-lnisli  (.sv»»v-i'/i.r 
mmnitldtuK)  which  llouri>»hes  on  bad-lands.     Now  also  abounds  th«^  nittorioiis  jira!!'! 
|iorcu|»iue  or  spear-urass  (N//y»»f /•(>«*(/'« ).  whosi*  barbed  seeds  in  Aujiust    adliere  ob^':- 
■:  .tely  to  man  and  horse  jjlike.     More  noisiuue  still  is  the  ubi<|nit(>ns   .Missouri  eaitn-. 

The  j;round  cedar  is  conimon  but  tin*  red  cedar  i«  rar«dy  si-en  east  of  Ttin^ruf  Kivrr: 
TJieuce  comnnui.  The  ch(d\<*-cherr\ .  rosebusii.  bullberry,  hop,  ami  several  ii«M>M'lHr- 
lievs  are  found  mostl>  evervwheri*.  The  blulf  ])in«' is  lirst  se4>n  on  the  hillndf  I'orciLi'iii' 
<  leek  :  thence  common.  The  cotli>uwood,  above  Clarke's  F<»rk  beeoines  mixed  vi'l 
:  iie  com[Kinion  po]dars :  it  is  mostly  rephuM^d  by  the  latter  at  tlu'  iiitnitli  «if  the  1^  j: 
ii'osebud.  and  disappi-jirs  a  short  distance  t'urth<T  up.  Above  Clark«*'8  Fork.  box-t;i':»: 
-  :i  iiMlimoii   ti»*e  on  the  \Mlle\. 

The  Vellowstoiie  is  \\i-ll  timber«'(l  in  its  lower  and  u]»]ier  portions,  but  tlie  nriiliiV 
poll  ion  is  occasi<uiall\  Imre.  It  is  uowheiv  below  the  canon  eoutraetedliki*  the  \']*]>tt 
iMissouri.  or.  like  it  above  Carioll.  destitute  tor  many  miles  of  arb(irese«*nt  vtf';^«'tatiuij. 

rh«'  Lower  Velb»wstonc.  tVom  its  mouth  t<»  (ilendive  Crei'k,  and  the  Cpper  Yelk'»- 
s'oiic.  tVom  'I'ou;L::m-  I^i\<M  upward,  seem  to  possess  -"n-at  advanta^en  as  ftirniin^  «i'*- 
Mitts.  havini;  a  ^o«)d  soil,  temperate  clinuite.  and  unbounded  faeilities  for  ruisii^i! 
'>:o(k. 

riie  t  iibutari«  s  of  the  Velhiw  stmie  east  of  the  mountains  are  inoHtly  timbi'ifd  w;;'t 
.otfoMwood  as  tai  as  Clarke's  I'oi  k  :  above  that  stream  the  eoiiipuniui'i  popluiv  saj>tr- 
sede  it.  lioN-eldcr  in  small  ;iioves.  aspen  and  w<'sti*ni  alder  in  tliiii  eluiufm  ^ow  .:. 
(  larKr's   I'lirk   a   few    miles   abo\e   its  mouth:   «ui  the   l>i«;  Rosebiul  pine   is  added:- 


lesr 


MiiKuchJuU. 


Oil  rile  Mnssri^lull  tottoiiwiM.d  is  the  prevalent  tree:  at  tlu'bend  it  beeomes  iiii\fi: 
wTih  nalsaiii  and  w  iihiw -leaved  pojilais  and  disa]tpears  a  Hintrt distanee  nlM»ve  Coli»ni 

>t;;ti!<  y's  ir<»^siriM.     (  jioke-ch*  1 ;  \  am!  Missouri  currant  are  abundant. 

.Ill  dull  lias  in. 

Ill  the  .ludith  IJa'.-M  the  liiMU-|)iue  (•(►vers  ilu*  hills.     Aspen,  the  eonqmniou  poplar*. 

V.  iil.iws.  ;i;;,|  f||,.  \\».,i,iii  l»ii«l:.  Mr(>w  on  the  banks  of  stiejinis. 

Milk  Hinr. 

«>n  M  ik  lvi\ci  ihe  1:  iiIm  s  <  om^Isi^  r^sciit  ially  of  rottonwood   and  willow*,  as   Cr  ;i- 
»!m.'  i.i".-'la;y  !■;.■.     <'i»  '•»'    ■- m,„i  ,.\f   ii<|s  likewise   int<»  i!s  tributarie.s,  Init  «.:i!\  :  ■:  ^ 
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fsLort  distance,  bein^  Hixm  replaced  by  the  companion  poplars.  On  many  of  these 
tributaries,  muth  and  Houth,  box-elder  is  the  prevalent  tree,  and  has  given  itename 
to  8everal  of  them. 

On  tb«>  Marain  and  Teton  Rivers,  both  fairly  timbered,  the  companion  i>oplars  pre- 
|i(iiiderate  and  Hni»ply  most  of  the  lumber  and  fuel  procurable  at  or  above  Benton. 

TEMPKKATURK  AND  RAINFALL. 

Witii  the  hope  to  enable  the  reader  to  form  a  more  intelligent  conception  of  the 
agricultural  (•ai)abilitieH  of  this  region,  I  have,  as  far  as  imperfect  statistics  would 
allow  nu».  compnted  its  temperature  and  rainfall. 

The  results  obtained,  in  their  general  bearing,  are  not  new,  and  make  no  claim  to 
orij^iiialit y ;  they  rontirm  what  is,  I  believe,  already  accepted  principles  in  climatology', 
and  illustrate  these  piineiples  in  their  application  to  tnis  limitetl  zone.  In  a  more 
particular  way  they  )K^rmit  me  to  point  out  several  local  intluenees  and  variations 
whicli  may  add  to  our  knowli'dge  of  the  meteorological  pi^culiarities  of  the  northern 
plains. 

Ttmperature, 

It  is  known  that  on  the  t»ame  parallel  the  mean  annual  temperature  presents  sensil 
hie  variations  which  are,  to  a  certain  extent,  independent  of  altitude  or  other  loca- 
causeH.  The  47th  degree  of  latitude,  being  that  of  the  Northern  Pacific  Railroad,  and 
nearly  the  central  line  of  the  Dakota  plains,  was  the  one  selecteil  for  my  inquiries.  I 
louncl  that  on  that  parallel  the  lowest  temperature  is  on  or  near  the  Mississippi  Valley, 
and  the  highest  on  the  Pacific  coast;  the  extremes  being  34^\r>  on  the  meridian  oi 
Fort  Kipley,  Minn.,  and  52^.2  on  that  of  Fort  Lapwai,  Idaho. 

In  the  following  ligures,  whenever  any  stated  place  is  not  on  or  near  the  47th  de- 
gree, an  ap])roxiiuat<»  correction  is  nmde  for  difference  of  latitude  on  the  basis  of  1°.6 
Falir.  Ibr  each  degree  of  latitude ;  in  other  words,  unless  otherwise  stated,  the  temper- 
ature is  lor  the  meridian  of  that  place  where  it  crosses  the  47th  degree. 

starting  from  Chatham,  N.  B.,  with  a  mean  of  39^,  the  temperature  increases 
slightly  as  we  remove  from  the  eoaat,  being  4(F,6  at  Quebec.  It  remains  abont  the 
same  arrows  the  lakes  as  far  as  Dnlnth,  viz,  Alpena,  Mich.,  40^^' ;  Fort  Brady,  Mich., 
:H^  .7:  Mar(|uette,  Mich.,  42^  ;  Dulnth,  Minn.,  41"^.  These  figures  seem  to  Uenote  a 
slight  rise  along  the  western  half  of  Lake  Sui>erior.  From  Duluth  the  mean  tempera- 
ture falls  rapidly,  and  reaches  its  minimum  near  the  Mississippi  Valley ;  thus  the  me- 
ridian of  Fort  Ripley,  Minn.,  on  the  47th  degree  (mean  of  three  years)  is  only  34^.5. 
Farther  south  the  minimum  mean  is  thrown  farther  west,  as  seems  to  l>e  shown  by  the 
corrected  temperatures  of  Saint  Paul  (39-  .9)  and  Fort  Watlsworth,  Dak.  (36^.7) ;  so 
that  the  minimum  line  may  \w  drawn  oblitiuely  from  Brainerd  to  the  headwaters  of 
the  Minnesota  River.  From  the  minimum  line  westwanl  a  steady  though  irregular 
increase  is  noticed ;  this  increase  is  5^.1  from  Ripley  to  Bismarck,  and  &^.9  from  Wads- 
worth  to  Fort  Sully,  Dak.  The  following  table  of  mean  t^emiteratures,  corrected  for 
latitude,  is  introduced  for  reference.  The  places  enumerated  are  arranged  in  the  order 
of  their  longitude : 

Fargo,  Dak 37.2 

Wadsworth,  Dak 36.7 

.1  anieato wn.  Dak 37. 5 

Bismarck,  Dak 39.6 

Fort  Stevenson,  Dak 39.2 

Fort  Huiord,  Dak 39.5 

Fort  Keogh,  M<mt 46.5 

Fort  Benton,  Mont 45.4 

Fort  Shaw,  Mont 45.5 

Fort  Baker,  Mont 3a  2 

Fort  Kllis,  Mont 38.1 

F(>rt  Lapwai,  Idaho 52.2 

F.»rt  Col  villi'.  Wash 48.4 

olyinpia.  Wash  51.3 

Cape  Disappointment.  Wash 50.0 

The  mean  of  Bisnnirck  is  slightly  above  that  of  the  same  parallel  for  a  considerable 
distance  west  and  east  of  it ;  nil  the  Missouri  it  is  only  reached  again  al>ove  Fort  Bn- 
tord.  hut  (Ml  the  Yellowstone  the  temperature  rises  at  a  much  more  rapid  rate,  and  is 
47  .2  at  the  uu>uth  of  Tongue  River  (Fort  Keogh),  so  that  it  is  probable  that  thejn- 
«rea.se  tVoni  Bismarck  overland  to  Keogh  is  imme<liate  and  constant. 

The  iliflfereiice  between  the  tem]»erature  of  the  lakes  and  that  of  the  Mississippi 
\'alley  is  shown  again  by  comparing  the  actual  mean  of  Marquette  and  Duluth  with 
that  of  Saint  Paul:  though  the  latter  town  is  nearly  2*^  south  of  the  former  two,  its 
iiieau  (4'2  .1)  is  only  0.1  higher  than  that  of  Marquette  (42^.8)  and  1*^.5  higher  than 
that  of  Duluth  (41  .4).  while  in  the  latter  case  it  should  be  at  least  3^. 


•JAU)     RKr*)RT    OF    THK    CUIEV    OF    KNUINEERS,    U.    S.    ARMY. 

Th'»  iri'iitMjjl  ris«'  of  tin-  tlMTiiionutiT  }«.-  wt*  ;ulvuiicf  \vo-*t  (if  tlio  Mirt.Hissi]»|»i  in  a!— 
v«'II  I'stnhlisIuMl  hy  ooniimrinix  tb«'  M<'nijii  iiu-aiis  «)t"  Saint  Paul  M'i-.iM  an*!  Fort  >iii"^. 
l);jk.  -47    I,  lM>th  i»1m(M's  iH'iiit;  v«*ry  ii«'ail>  nu  tin-  saiiit*  latituili*. 

I'rom  Hnf'Hil  the  risr  is  rjipid  and  striking;  t<»  lii'iitoii  and  Fort  Shaw.  Thr  fall  i:- 
ticnl  tor  iJ.iktr  and  Kllis  i.M  only  apparent  :  tlirsf  two  jiosts  Immiiu  at  an  «'lrvati«»:i  «■? 
alHint  r».(Hi(»  irrt  almvt'  M'a  l»'\rl,  a  <'orn'i-tiou  for  altitndc  woiilil  raJM*  tlM'ir  nn-an  t--  " 
Irasr  tlia!  of"  Sliaw,  whose  altitndi-  i>  only  :?,n.»n  f»'ft. 

HiNond  till'  nioiiiitams  tli"  in<-aii  is  nnnh  hiir)i,>r.  and  rcarlu's  its  niaxiinnni  ••!.  ri: 
nu'iidian  ol/l'or?  l.ai»wai.  'I'lu-rnr  to  tli*-  ma.st  (month  i)f  thr  Coliiinhia  Kiv«T  tl:»! 
.stM'iMs  tn  Im-  a  •'liiih!  <l«M-1inf. 

TIm'  i!n  an  ot  tin'  fort,\-s'\  rntli  parallel,  at  It-a.st  I'ast  of  tin*  K*ocky  Moiiiitnin^.  i*  !■••». 
not    iVoin  tin*  luodrrate  teiiipnat lire  of  tin*  >nnnm'r,  wliirh  is  jiariHTally  InM  anil  •!!> 
hnt  iVom  tlu' rxri'Shivc  <-old  of  tin*  winter,  wliieli.  tVoni  Oetoher  to  Ajiril,  hi»ld>  laiui  .m-. 
water  la-'l  in  iJs  ji-y  bounds.     The  jL^radnal  ri>»'  nolieed  west  (d*  the  niiiiiinuiii  line,  li* 
speeiall\  wi>«*  of  the  liafonl  meriili.an.  In  dn«-.  not  so  nnudi  to  any  inerea?*!'  of  Mnirni'- 
heat,  as  tn  tint   of  thi-  winlt-r.  reinhrin^  the  ti'ni]ieratnn\  pro  tnntn.    more  ri|nai'"' 
and,  thrirtnn-.  the  clinia!**  »n<»n'  de>irahle.     'I'hns  tin*  ditferenee  hi'twet-n  the  -niiiiii'" 
nn'ans  of  l»i«i-  and   l>en!on  (  nneorn-eTed  tor  latitnde)  is  oidy  ••  .'J.'*  in  favor  of  HriiTo: 
whih*  till"  dilference  hrtwtrn  tin*  winter  means  of  those  two  |misTs  is  'i   ..*>  like\%  i?**-  : 
favor  of  Im  nton.     A  rorreet  way  tn  <'\'|n«*ss  the  relation  of  the  winter  teniperaturf ' 
thai  of  1  he  w  hi»Ie  yrar  would  he  to  di\  id<'  the  anninil  hy  tin*  winter  nu^an  :  tin-  hinli'* 
the  latter.  <»f  I'oursr  the  smaller  the  qnotient  :  that  is  to  .say,  the  inon*  ♦•veii  .and  u-y 
]M-rati*  ilie  rliniate.     Thn^,  romjiarin:;  Fort  Sni'llin;;.  Minn.,  with    Ki»rf    Sully.  l>;iii.. 
t\\(»  )>nv;s  nil   lie*  same  latMnde.  wi-  fditain  1   .\*7  for  the  former  and  I    .74  for  tht  l.r- 
tei".  »!»••  aiin.i!  iliii'*Ten«'«'  hetwri-n  tin-  w  inter  means  hrinji  ."»  • 

Tin-  1.  "-sjIin  .iliiained  for  other  po-,t>  .  nn»orreeted  for  latitnd«M  an-  a>  t«dh»w>: 

l-'ort  liipi'-y -.  ^■" 

Fort  Srwaid    -'.'.'" 

l-'ort   Linroiii 1.-. 

I'ort  K«M»nh -. !.'■' 

I''«>rt  li'iirnii I.'"' 

Fort  Sh.i w 1..' 

ThfN  •»hi»\\  .l.'arly  in  whiit  pr«tportion  the  w  inter  >frows  milder  as  \\>»  julvan«-e  Wf-v 
they  also  shnw  that  the  winter  of  Keo;;h  is  inneh  ndlder  than  tliat  of  cniTi'Npoiiih;i: 
points  on  th»*  Missouri. 

The  fi»rei;oin«4  statistics  an*  eonlinmMl  hy  ohservin;:  the  ditferent  staffs  of  the  V'::- 
etation  alitnii  I  lie  Mi>si>nri  in  variou-^  plaees  at  ahont  the  same  time.  The  niihliT  r: 
wiiiti-r.  iif  e-iir'.i-  the  earlier-  will  ajipear  tli-  ♦•videnees  of  eoniin;;  sprinvj  :  in  nTh-: 
WMiiU,  the  iiii>re  advanrtd  will  l»e  the  v«'jL^etation  :  this  is  a  eonntry  whiTi'  tin'  fanifr 
inn-«t  phnit  ai.d  ri-ap  early;  tn  a\njd  the  In-at  and  dron^jht  of  sHiiiiiier  in  an  inipnrr.i; " 
]»oint.  ri'."  I'nllowinix  notes,  taken  this  si>rini;,  althon;;h  v«*ry  i!i(.'oui|ili*te,  hi-ar  "i" 
and  illn<H:M<-  nieteorolo;iieal  oli>er\ations.  They  tend  to  show.  liowi.»v«»i*,  wliat  I  I"- 
lieve  is  tine,  that  the  veir,.|:iiion  at  IJnford  is  at  least  as  forward  as  at  Lineoln,  .iii'' 
nt)l  behind  M.  a-^  the  ditferenee  het\Neen  the  winter  in«'aiis  would  lead  lis  to  e\|H-«"t. 

.tini!  If'.   I'>yn'nnv(l.-  —  \vi'  on  the  ]ioiids. 

AniH  1  ;.    \Iihtln>nJ.  -.Vew  ;^ta''S  hardly  i)ereept ihh- ;  <ine  siditary  jilaiit  in  ld«M«iu- 

.llt.ii  17.  /:i>,'iin  l. — White  tVost  oti  the  ura'o. 

.Uf'i  I".    Vm-.**////"  li'n't'r. — I'.lni  in  blu^>oiii  :  not  vet  Irafmi'. 

Altnl  "JO,  iilunu  /w;7Ao/f/.  — T\Vi»  nnibeilifer.e  ojietlin^;  their  hhiS'^oms — /*i  Hrtthlmu^ 
iiitnrni  iiifiii  .-.i  Mini  i  i/inDjift  riis  (/Innii  rutins. 

.Ifl-i  'I\,  tilxn'    /.'*//"«/;•'/.  -I 'el  eejitihle    advaiie**    in  ve^jotation  oViT  th;it    of  the  pri'\. 
ii-.v  te\    '..r.^:   vNJllnw  hmN  lnir>tini:  mid  hnlilierry  liii"»hes  tnndiijj  yeUow  ;  hank«ii"* 
»it\eriil   wi'':  -^reiii  i^ra-". 

.I;//'/ '.'••.    'I  "('"';■"/..- -\\il!«)\\ ,  hnllheny.  and   priekly  ;»oo>eh«'rry  in  full  hliMiin. 

.'////.'  •-''.•.    /'"  '  .        (    nt  l«»ll\Mio(l    |e;t|il;i^, 

i/^./i  i.  '  nrroU.     St  1  ;i  w  lie!  r\  iii  Mooni :  eotionwo«id  with  fnll-^ri»>vn  foliaue. 

Mill,' 'I,  till. Ill-  '\nr  hi'tnii.  ■>*\i'\:i\   ll«»\\ers  first    seen  on  shore:    FrUHaria,  /Wrt'"* 

tl'iif}!.    !  Ill  •  •iniji-'iti.    I  mill,   \  e. 

\l  I'l  I.  (  mil  II, nil-.    -^}\\'\\^■  a  nmnhei' of  new  spreies  in  Idossiiin  :  VentsU'mon,  .4i^triin>i- 

'U-.    f'i>  ••>.!,   <  f  I  iilrttpi.-'.   f  inmiiuli  II.    linnitX,   .llliinn,  iV  e. 

M-i.'l.K  I'll  /•  •»/■  :!,,  ^/i-.'niiii.  ■Xe.ietafion  «listin«*tly  more  adv.aneiMl  than  at  <  "J 
I'l  iii^  -  .I'i'i  I'l'it  A---ii':ilHiiiii'.  hft  nil  pr»'\  ioU'*  day.  Rosidmsh  tii'wt  s«'rii  in  hlo-vtiii 
f/.,,ii.'  ■#   .■  ..  ,n'-'.>.>  I  .iiid  ii(tniii  1 1,1  rim  It  ;i!«.o  in  tli»wer,  as  well  as  s«'Veral  eont]Hisitt-  •>> 

W  !'it  li:is  li.eii  ^.ii.l  t)['  the  Mi^sniMJ  Hiid  X'«'lli>wst  on«'  will  apply  to  tile  plain>  ii«>r;' 

n{    ilii-  ti'iiiM-i    ':\ei.e\.ii    Tn   tile  >.i««k  a  t  eli.i  \\  all    re;Xl'"t.      lu   tile  ahlr   r»'pi»rt  lif  (i.  M 
I>:,-.\-i.'i  1. 1!  rii.-  ..^^ii.ln^x  ni  file  |(.|t\.|iiMih  paralh'I.  it  is  shown  that  llu*  iiidii  atioD>"' 
.ie   .I'i     J' •  '   <:     'ii'   -f.ix'i;  ..'     '•..■   l,'i  .1    |»'i\iM    iC     loimirnd«>  I,  whert' it  iiitt'rsrrt?*  tL" 
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forty-ninth  parallel  coincide  with  thooe  of  Camberlaud  House  (latitude  54^^,  longi- 
tude 10^^.20),  which  lies  over  300  miles  farther  north.  At  Carleton  House  (latitude 
r>2-,  longitude  lOH'^.lS)  the  spring  is  a  week  in  advance  of  that  in  the  Red  River  Val- 
ley. At  Fort  Edmonton  (latitude  5:^\3 1,  longitude  113^.17),  in  the  foothills  of  the 
Kooky  MountaiuH,  the  spring  is  also  a  few  da;v's  earlier  than  in  the  Red  River  Valley. 

The  inllueuec  of  latitude  on  the  early  development  of  plants  seems  specially  per- 
ccptihlo  in  this  zone.  Traveling  up  the  Red  River  from  Pembina  to  Fargo,  in  May, 
1^7t>,  I  noticed  hourly  the  manifest  progrt^ssof  the  vegetation  along  the  banks.  lesti- 
iiiiited  that  the  advance  of  Fargo  over  Pembina  was  not  less  than  two  weeks,  or  about 
one  week  for  ea<'h  degree  of  latitude,  the  mean  annual  rise  of  temperature  for  t-he 
8aiiie  distance  being  3^,  or  1^.5  Fahr.  per  degree  of  latitude. 

The  annual  nx'ans  of  Fargo  and  Benton  (uncorrected)  are  respectively  37^.2  and 
44-. 4,  a  dittVrenc(>  of  7~.2.  Assuming,  as  we  may,  that  the  vegetation  between  those 
two  points  is  affected  by  increased  temperature  in  about  the  same  ratio  as  between 
Pembina  and  Fargo,  it  follows  that  Benton  is  more  than  a  mouth  in  advance  of  Fargo, 
a  fact  made  manifest  not  at  Benton  itself,  which  is  destitute  of  tillable  lamls,  but  on 
the  beautiful  prairies  which  extend  thenc«  to  the  mountains.  Over  these  prairies 
large  herds  of  cattle  roam  in  complete  freedom  summer  and  winter,  and  bv  their  rapid 
iiHTcasu  ])rove  the  adaptability  of  land  and  climate  to  the  successful  raising  of  stock. 

Before  closing  these  remarks  on  temperature  I  wish  to  notice  an  interesting  appli- 
cation of  a  well-known  meteorological  law.  It  has  been  ascertained  that  the  loss  of 
beat  by  radiation,  specially  nocturnal  radiation,  is  greater  near  the  ground  than  at  a 
certain  elevation ;  in  other  words,  we  tind  that  within  a  limited  altitude  the  tempero- 
tur«"  (if  the  air  increases  as  we  rise  above  theearth*s  surface.  Thus,  if  two  thermom- 
t'teiH,  }»lace«l  one  on  the  ground  and  the  other  at  a  height  of  IfiO  feet,  be  reail  at  the 
same  time,  the  latter  would  be  V2P  higher  than  the  former.  This  increase  is  notice- 
able to  a  height  of  at  least  200  feet.     Beyond  it,  temperature  declines  with  altitude. 

In  accordance  to  this  law,  everybody  on  the  plains  may  have  observed  in  the  early 
K]»i-ing  that  vegetation  is  more  advanced  on  the  slopes  and  ridges  than  on  bottom 
lunds  and  low  prairies.  On  high  grounds  the  earliest  tlowers  are  found.  The  farm- 
ers on  the  eastern  base  of  Pembina  Mountain  lM»gin  plowing  and  sowing  at  least  ten 
(lays  before  tlujse  of  the  Red  River  Valley.  I  have  also  Iwen  much  annoyed  by  mos- 
quitoes in  May  on  bnttes,  where  none  were  seen  a  few  hundred  feet  away  in  the  low 
valley.  This  law.  apjdicable  to  the  surface  accidents  of  one  locality,  has,  if  any,  but 
a  very  limited  iuHnence  upon  the  rist^  of  temperature  westward  on  the  same  parallel. 

JiainfaU, 

On  larg«*  level  areas  stripped  of  forests,  the  rainfall  is  generally  8mall  and  subjected 
to  many  variations,  which  render  statistics  ditKcult  of  interpretation.  For  instance, 
at  Fort  Buford  the  fall  for  the  year  le7*i-*73  was  more  than  double  that  of  previous 
and  subKe(]ueiit  years;  again,  at  Fort  Benton  the  mean  for  the  four  years  en  ding  June, 
1"^74,  is  11.42  inches,  while  that  for  the  three  years  ending  r)eceml>er,  1878,  is  17.61 
inches.  A  mean  of  many  years  w(mld  be  required  to  arrive  at  correct  results.  In  the 
absence  of  suthcient  data  I  can  only  aim  at  relative  accuracy. 

The  necessary  amount  of  rain  which  will  enable  farmers  to  raise  profitable  crops, 
without  irrigation  or  heavy  dews,  on  fair  soil,  can  be  set  down  at  'Ao  inches,  the  aver- 
age of  Ohio  and  Illinois.  The  mean  average  of  this  region  is  very  small,  probablynot 
over  ir>  inches.  This  small  amount,  in  spite  of  many  fertile  valleys  and  rich  prairie 
lands,  will,  I  fear,  always  cc'ndemn  it  to  the  comparative  sterility  of  the  Great  Ameri- 
can l)es»*rt. 

By  couipariu!;  observations  as  near  as  possible  for  the  same  period  of  years,  it  is 
Mntty  well  established  that  the  fall  of  rain  lessens  as  we  proceed  westwaM  firom  the 
lakes.  At  l)u]uth,Minn.,  it  is  only  32.2  inches.  1 1  does  not  sensiblv decline  in  wooded 
<listi-irrs  as  far  as  the  Mississipiii;  thus,  it  is  I{3  inclus  at  Brainerd  and  28  inches  at 
Saint  Paul. 

rnrest  lauds  cud  at  Detioit,  Minn.,  on  the  Northern  Pacific  Railroad,  and  there  the 
Tireless  plains  may  be  said  to  begin.  Thereafter  arboreal  vegetation  is  limited  to  the 
^lloIes  of  streams  and  to  mountains,  and  rainfall  decreas(*s  ttorrespondinglv  with  it. 

Fioui  the  MissisMijq)!  to  the  Red  River  the  decline  is  quite  perceptible:  F'lrgo,  21.5; 
\Vads\NniTli,  '^4  ;  and  continues  to  the  Miss<mri :  Jamestown,  1H.5;  Totten,  16.7.  On 
tlir  Miss«mri  and  westward  to  the  Rocky  Mountains  the  mean  is  still  lower,  and  ap- 
l»arenTl>  quite  iusutlicient  for  remunerative  fanning,  as  the  table  exhibits: 

Inches. 

l-«>rt  Lincoln.  Dak 15 

Foil  Kice.  Dak 12 

Kurt  Sully.  Dak 16.4 

Fort  Sre\enson.  Dak 13 

Foir  Buford.  Dak 12 

F(Mt  Heutoii.  Mout 11.4 


•.  • 
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Fort  Kco«,'li,  Mont |:'. 

Fort  Sliaw,  Mont • 

Fort  Hakt  r.  Mont •'.• 

Fort  Ellis,  Mont l'". 

Fort  I.jipwai,  Idalm 14. » 

Capo  DisappointnuMit.  Wash 'a\*- 

It  sooMis  tliat,  in  a  j:;('noral  way.  The*  rainfall  jxroNvs  smaller  u»  we  ni'jir  rln^  Kinky 
Mountains.     Jl   docs  not  inrreasc  nnnli,  if  any,  in  lUaho,  but  Imh'ouh'M  vitv  lariri-  (•; 
tlu' Pacific  coast.     I  have  asccrtaincil  thon«xli,  without  tlirt'ot  statistifs.  tluit  tln]»i.- 
cipitation  on  the  Vcllo\v>ioin'  is  materially  lar^jer  than  on  the  Mi.-isonri  for  tin*  >ai:i» 
meridian. 

A  small  fall  cijualiy  distrihnted  thr«Hi<rhont  tlie  year  would  he  <►!' little  henelit  t«« 
the  farmt'r:  fnrtnnat<dy  f<»r  tins  re^i^iou,  tin*  rain  fjilla  nn>stly  in  the  M])rin;r  ami  i'ari\ 
suinmt'r.  IVom  April  to  Jnl>.  so  as  to  e«)ncentrate  its  henetieial  etfeets  to  I  he  was(»u  nt 
j;rowth.  Frt»m  Dnlnth  to  the  Missouri,  May,  June,  and  .hily  are  tlio  riiiuy  months: 
west,  of  tln'  Missrmri  the  rainy  seas<ui  is  a  little  earlier,  May  being  tlu?  month  «»f 
greatest  precipitation;  west  of  the  nnjuntains  it  is  earlier  still. 

In  this  rei^imi  of  sandy,  ])on>us  s(ul  a  tew  inches  of  rain  are  far  more  ]ireeions  tli;iJ. 
a  few  dey;rec«i  of  heat,  and  we  tind  the  most  remunerative  ero]is  thi're  where  the  jip-- 
cipitation  is  lar;iest,  vi/.  cast  of  the  Missouri.  There  is  a  Htriking  dilten'noe  in  tip- 
Hora  of  tln'  twn  sides  of  the  Missouri  where  it  is  erossed  by  the  Northern  Paeitie  Rjii!- 
mad.  On  the  eastern  .shon*  the  <<>tton\vood  <lisap])eai's;  the  prairie  \veni>*  a  new 
as]>ect.  caused  hy  a  greater  variety  of  non-gramineous  plants  and  the  ahsenee  of  Km- 
falo  grass. 

On  .lames  Ki\cr  the  timber  is  mostly  elm  and  b<»x-elde.r ;  on  tin*  Red  River,  oak. 
ash,  elm,  a^ncn,  an<l  hox-cldcr.     No  «-ottonwood  grows  on  either  of  thes««  streams. 

I'^ast  of  .Jamestown  the  soil  is  mor«'  substantial,  and  the  rain,  though  not  avera«:iiij 
'2«>  inches,  falling  when  mo.st  needed,  seems  sutheient  to  rai.s«*  good  eii»p>*.  In  the  la-t 
three  or  four  years  tin-  Northern  Pacilic  Railroad,  betw«'«'n  Jamestown  and  Rod  Rivt'i. 
has  bc<-ome  lined  <m  both  sid«'s  with  tlourishing  villages,  where  excelh*nt  wheat  i" 
raised  on  extensive  tra<ts  of  ]irairie  lands. 

It  is  noteworthy  that  the  rainfall  has  much  iin-reasi'd  of  late  <»ver  the  whole  Mi>- 
souri  IJasin,  and  i^rcat  ^'ncourajxeinent  thereby  given  to  S4*ttlerM.  I  am  iinablf  in 
ex])lain  thi-";  increased  precipitation:  being  very  g«'ueral,  it  <'annot  be  dne  to  the  eiilti- 
vatiou  of  Very  liuiited  .-ni-as  in  iJakota  ami  Montana:  I  fear  it  does  not  depend  uj>e;i 
permamnt  causes,  and  that  the  last  f(Mv  years  ot"  relative  abuinhtneir  will  hv  folloWiMi 
by  a  pi'riod  ot'  «lroiight  and  sterility. 

RANTNC  TLACE.K. 

(Crowfoot  t'amily.) 

Jianiin(  iiliis  nijunHH.-y,  L.  t  White  Water  ('rowf(M»t). — Middle  Yellowstone:  eomiiii»n 
in  swaiiip.s  :  Jii!y. 

A'.  I't  Hsi^lriiuiru.'^.  L.  iliristlv  Ciowfoot '».— Cedar  Cn-ck  ;  Crow  Agem-v :  Julv  ami 
Augu.-T. 

A*,  aharflriis,  L.  (  Small-f^>^^  ered  ( 'rrtw  foot ). —Tributaries  of  Middle  VeIl<iw.stone. 

Ii,  Cifntlt'iliir'.a.  I'nrch.  -Seji^idc  Crowfoot). — Tributaries  of  Middle  Yellowsion«  : 
Milk  IvImt  :  Ma> . 

(Inniili.^  rniiistiinl'm.  NuM.  (' Wesiern-\'ir;;in.s'-l>ow«'r ». — Missouri:  Ci-dar  Creek: 
Mouth  of  Hiu  lli»rii:   IJiu;  {{oNebnd  :  .Inly. 

('.  li'instifit'nliti.  var.  hn rilnrm.  T.  an<l  (J. — Poinpev's  Pillar.     August,  in  fruit. 

Jnriiiom  jHitms.  L.,  \  :m-.  .\nHnlliaini.  dr.  ( Pa^nue-Flower). — Connnon  on  the  North- 
ern l';Mi!ii-  IJaiiio.id;  lir>t  "-''"M  in  blovMini  tui  April  IH:  the  earliiT  tlower  on  th«' 
jtrairits:  "-»]»:ir-*e  tVoiii  I'oiM  Lincoln  to  Fort  HMf<»rd:  May. 

J.  lini'vuinn.  1..  i' Vii  ^ini.in  An«'mone'. — Shoshtuu'*  Mountains.  September,  pa'»T 
tlowcriti^. 

J.  rul'nKiri'a.  (ir.  ■  Lonu;-fniiicd  Anemone). — Cedar  Creek.  July:  Crow  Agi'ney, 
AMmi«»i.  in  t'liiil. 

.t.  ,,111,'titiiht,  1).  C.  1  Miiii> -clci't  Am-Mione  ..— .ludi'ih  U.-i^in  ;  Septend»er,  in  si-ed. 

J.  r.  tin  I'l'mi'un.  L.  I  r.n>»  Ivanian  Anemone  j. — Missouri  River  near  Bnfoni,  Jnne. 

rintCrtrmii  }niriinr(tf^i''ii.s,  L.  .Purplish   Meadow  Rue). — C-edar  CnM'k,  Jnly ;  Fort  A  s- 
NiM.ilciii  e.  May. 

Ih  lji'iiinii.,1  tXiiUd^rin,  Ait.  (Tali  Larkspur'. — Fo(»t  of  .shoshonee  Mountains.  h»ep- 
t«-iiii'«  1'  ill  ilo'A.-:  Mild  t'liiit. 

I).    lA  •/;  f ..//.  1  >.  ( '. — Cellar  (']eek.     .I:uii. 

/'.  />'■  .*.''//•.  \::-i.     l"j)pcr  Mi^-»o;-i-  and  MilU  KNscr.     Ma\. 
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PAPAVERACE.K 
(Poppy  Family.) 

Argemoue  h'mpida,  (Jr.  Near  Porciipiue  Creek  in  gravelly  plain.  Angust  Hand- 
some, showy,  white  petals. 

CRUCIFER.+:. 
(Mustard  Family.) 

SisffinbriHut  canestrntty  Nutt  (Tansy  Mustard). — Very  common  on  the  plains;  Milk 
Rivi^r. 

S.  lini/oIinm  (S.juncennit  Bieb). — Sandy  Blufts  of  Cedar  Creek.    July. 

Jrah'iH  hrummoiidii,  Gr. — Meadows  of  Middle  Yellowstone  ;  May. 

J.  UalhaeUii. — Middle  Yellowstone ;  Missouri  Falls;  May. 

I'rMimna  aljnna  (Dwarf-bladder-x>od.) — Common  on  prairies  about  Fort  Berthold; 
M;iv. 

/'.  Ludovicinnay  D.  C. — Upper  Missouri ;  Missouri  Falls  :  May. 

Dvaha  caroliniana^  Walt. — Sunday  Creek ;  July,  seeds  shedding. 

I),  nemorosay  L. — Fort  Assinaboine  and  Milk  River;  May. 

LepidiniH  intermediunif  Gr. — Very  common  on  low  prairies;  Missouri  ;  Cedar  and  Sun- 
day Creeks. 

ICrytiimum  parvifiorum,  Nutt. — Missouri  Falls.     May,  tirst  blossoms. 

E.  aHpfninij  D.  C.  rar.  Arkanmnumj  Nutt  (Western  Wall-tiower). — Sunday  Creek, 
June;  prairies  of  Milk  River,  May. 

Xa^hirtium  pdUintre^  D.  C.  (March  Cress). — Crow  Agency;  August. 

liarbatra  rulgariM^  R.  Br.  (Common  Winter  Cress). — Middle  Yellowstone. 

Stanlpya  pinnatifida,  Nutt. — Blufts  of  Ce<lar  Creek,  July.     Rare. 

Thebjpodium  UiUgrifoUnm^  Endl. — Clark*s  Fork.     September  1,  in  flower. 

CAPPARIDACE.E. 

(Caper  Family.) 

Cleome  integrlfoUa,  T.  and  G. — Common  on  bad  lands  of  Sunday  Cn»ck,  July,  and 
liottoni  lands  of  Clarke's  Fork.     September,  in  fruit. 

Polamnia  track  if NpermOf  T.  and  G. — On  bad  lands  of  Sunday  Creek,  July.  Much 
rarer  than  preceiling. 

VIOLACE.E. 

(Violet  Family.) 

J'iola  CtiuadrnMs,  L.  (Canada  Violet). — Lower  Yellowntone,  June;  Milk  River  and 
I'ort  Assina))()ine,  May. 

/'.  Xiiftallii,  Piirsh.— Missouri  bottom,  near  Fort  Buford  ;  Blufts  of  Upper  Missouri. 
On«^  variety,  with  cordate  leaves,  like  the  veuosa  of  S.  Watson,  near  Benton.     May. 

HYPERICACE.F. 

(St.  John*s-wort  Family.) 

Ifi/prriram  (  anadvuHc,  L.  (Canada  St.  John's  wort). — Crow  Ag«*ncy;  August. 

CARYOPIIYLLACE.E. 
(Pink  Family.) 

('(•rastiiim  arr('it><e.  L.  (Field  Chickweed). — Common  on  Yellowstone,  Milk  River,  and 
F<irt  Assinah()in<'.     Mav. 

('.  alpinnm,  var.  Jiphringlannm. — Upper  Yellowstone. 

ArvuovUi  i'ongrsfa,  Nutt.  Var.  nub  congesta,  Watson. — High  prairies  of  Milk  River; 
May. 

J.  ('(ipillaris. — Mitldlo  Yellowstone. 

Silenc  Menzhaii,  Hook. — Clark's  York  :  Milk  River. 

I.iirhuix  Ih'Kmmondii,  Wats<m. — Banks  of  Big  Rosebud.     August  30,  flowers  fading. 

MALVACEil-:. 

(Mallow  Family.) 

Malrantntm  andneumj  (ir.  (False  Mallow). — Very  common  on  the  plains  of  the  Mid- 
4lle  Vt'llowstone  ;  opens  in  June  its  showy,  pink  flowers. 
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LINACE.E. 
(Flax  Family.) 

Linum  perenne,  L.  (Wild  Flax). — Abounds  on  sandy,  gravelly  plains  and  ridges  of 
the  Yellowstone  and  its  tributaries.     Blossoms  in  June. 

L.  rigiduMj  Pursh. — Also  very  commou«on  sandy  plains  of  Yellowstone.  Blossoms  in 
June  and  July. 

X. . — Rarer  form  than  preceding,  but  found  in  some  localities  somewhat  larger 

and  more  spreading.     Stem  more  slender;  leaves  rigid,  more  strictly  linear.     StjHes 
divided  to  the  middle,  and  divergent.    Flowers  appearing  successively,  only  1  to  2* 
at  a  time ;  large,  1*  in  diameter.    Petals  not  spotted  at  base,  mucronate.    Possibly  only 
a  variety  of  the  preceding.  • 

GERANIACE^. 
(Geranium  Family.) 
Geranium  inciifum. — Banks  of  Big  Rosebud;  August,  past  flowering. 

ANACARDIACE.E. 

(Sumach  Family.) 

Rhus  toxicodendron,  L.  (Poison  Ivy). — Missouri,  Musselshell,  Sunday  Creek,  Fort 
Assiuaboine;  July. 

R.  aromatica,  var.  trilobata,  Gr.  (Fragrant  Sumach). — First  seen  on  Cedar  Creek, 
thence  common  north  and  west  on  rocky  bluffs.    Fort  Assinaboine. 

VITACE.E. 

(Vine  Family.) 

Fitia  cordifoUa,  Michx.  (Winter  or  Frost  Grape). — Missouri  Valley,  common;  Yel- 
lowstone, at  mouth  of  Big  Horn. 

Ampelopsis  quinquefvlia,  Michx.  (Virginian  Creeper). — Missouri  Valley,  uncommon. 

CELASTRACE.E. 

(Staff-tree  Family.) 

Cehtslrus  sc^ndens,  L.  (Climbing  Bitter-Sweot). — Missouri,  at  Fort  Lincoln  and  near 
Fort  Buford. 

ACEKINE.E.    . 

(Maple  Family.) 

Megundo  aceroides,  M(i*nch  (Anli-leaved  Maple — Box-Elder). — Common  on  the  tribu- 
taries of  the  Missouri,  Yellowstone,  and  Milk  Rivers.  The  prevalent  tree  on  Beaver 
and  Box-cider  Creeks,  and  other  tributaries  of  Milk  River. 

POLYGALACEvE. 

(Milkwort  Family.) 
PolygaJa  alba. — Custer  Creek,  June.     Common  on  the  lower  prairies. 

LEGUMINOS.E. 

(Pulse  Family.) 

Lupinus  ptrennis,  L.  (Wild  Lupine). — Lower  Yellowstone,  May. 

L.  pu8iUu8,  Pursh. — Sandy  ridg<'s  of  Sunday  Creek,  July. 

L.  Argentensy  Pursh. — Headwaters  of  Clark's  Fork,  at  the  foot  of  mountains;  Septem- 
ber ;  a  large  and  handsome  species. 

L.  Ornatus,  Dougl. — Gravelly  l>luffs  of  Sunday  Creek,  July  1 ;  in  flower  and  seed. 

Fsoraha  eaculenta,  Pursh.  (rommede  prairie :  Prairie  Turnip). — Found  si)arsely  on  all 
sandy  plateaus.     Sunday  Creek,  June.     Edible  farinaceous  rout. 

r.argophyllay  Pursh. — Cedar  Creek  ;  July. 

P.Jioribunda.'NuXt. — Cedar  Creek  :  July. 

r.  hinceolata,  Pursh. — Porcu]une  Creek,  August,  in  blossom  and  fruit. 
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PdaloMtcnion  violaeens,  Michx.  (Red  Prairie  Clover). — Sunday  Creek,  Juljr.    Common. 

I\  riolaceusy  var.  mollis,  Gr. — New  variety.  Stems  and  leaves  clothed  with  soft,  siUcy 
pubescence.    Willow  Creek  (between  Yellowstone  and  Musselshell  Rivers),  Angost  28. 

/*.  candiduSy  Michx. — Clark's  Fork,  September  1. 

Glycyrrhiza  lepidoia,  Nutt.  (Wild  Liquorice). — Abounding  on  bottom-lands  and  grav- 
elly plaiuH.    One  of  the  most  common  weeds  of  this  region.    Blossoms  in  July. 

Asiragalna  CanadmaiSj  L.  (Canada  Milk- Vetch). — Crow  Agency,  August. 

A.  caryocarpu8y  Ker.  (Ground  Plum). — Common  on  dry,  sandy  plateaus.  Blossoms 
early  in  May.    Fleshy  pods  grown  and  edible  in  July. 

J.  iriphylluSj  Pursh. — Common  on  prairies  of  the  Middle  Yellowstone  and  Upper 
Missouri.    Pretty  species,  blossoming  in  June. 

A.  pect%natu8,  Dougl. — Bluffs  of  Sunday  Creek. 

A.  flexuoitus,  Dougl. — Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  vmltifloniSy  Gr. — Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  adsurgens^  Pall. — Prairies  and  blufb  of  Middle  Yellowstone. 

A .  MissouriensiSy  Nutt.— Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  biauJcatun^  Gr. — Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  Furshiiy  Dougl. — Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  Drummondiiy  Dougl. — Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  Kentrophytttf  Gr. — Prairies  and  bluffs  of  Middle  Yellowstone. 

A.  Ca€spito8U8y  Ft. — Prairies  and  bluffs  of  Middle  Yellowstone. 

Oxytropis  Lambertiy  Pursh. — Common  on  bluff's  of  Middle  Yellowstone.  Showy,  vari- 
able species,  blossoniini;  iu  June  and  July. 

O.  canipeHtriSj  L. — Yellowstone.  Bluffs  of  Upper  Missouri,  Maf .  One  of  the  earliest 
showy  plants  of  the  family. 

Hedysarum  Mackemiiy  Rich. — Cedar  Creek,  July  12 ;  in  flower  and  seed. 

H.  Mackenziiy  var.  caw<'«cen»,  Gr. — Cedar  Creek,  July  12 ;  in  flower  and  seed. 

V'wia  Americana^  Muhl. — Common  on  banks  and  prairies  of  Missouri  and  Milk 
River. 

Var.  linearis.  Banks  of  Upper  Missouri. 

Laihyrus  ornatus,  Nutt. — Missouri  bottom  at  Fort  Buford. 

Thermopsie  rhombifoUa,  Nutt. — Missouri  bottom  and  Lower  Yellowstone.  Showy 
yrllow  flowers,  openin«i:  early  in  May. 

Ifosackia  Farshianay  Benth. — Missouri,  near  Fort  Berthold,  November;  seed  shed- 
ding. 

Amphicarpiaa  monoicOy  Nutt.  (Hog  Pea  Nut). — Banks  of  Missouri,  near  Buford,  June. 

ROSACEJE, 
(Rose  Family.) 

rrnniiM  Viryiniana.  L.  (Choke  Cherry). — Common  in  the  Missouri  Valley  as  far  aa 
the  falls  and  on  the  Yellowstone  west  and  north  of  Cedar  Creek.  Blossoms  in  May ; 
fruit  ripe  iu  August. 

Agrimonia  J'Jupaioria,  L.  (Common  Agrimony). — Cedar  Creek,  June. 

(reum  alhumy  Gmelin  (White  Avens). — Cedar  Creek,  July  ;  Big  Rosebud,  August. 

(w.  macrophyUumy  Willd. — Cedar  Creek,  July. 

r;.  triflontm,  Pursh. — Shoshone  Mountains,  September,  past  flowering ;  Milk  River^ 
May. 

Potent  ilia  fruticoaay  L.  (Shrul)by  Cinque-foil). — Shoshone  Mountains  and  Judith 
Bawiu,  September. 

/'.  y<Hn'igit'a,  L. — Cedar  Creek,  July. 

/*.  renJiylvanica,  L. — Yellowstone,  May,  July. 

P.yraviUSy  Dougl. — Cedar  Creek,  July. 

/*.  (jraciUSy  var.  rigiddy  Watscm. — Cedar  Creek,  July. 

/*.  paradoxa,  Nutt. — Ce<lar  Creek,  July. 

/'.  ayiHcrina,  L.  (Silver  Weed). — Fort  Assiuaboiue,  May. 

Fnujarla  rmjiniana,  Ehrhart  (Strawberry).— Scattered  in  valley  of  Upper  Missouri ; 
Carroll,  May. 

CnitaguM  tomrnto^a,  L.,var.  mollis,  Gr.  (Black  or  Pear  Thorn). — Missouri  Valley  and 
K«trt  Huford,  May. 

(\  Doufflaxii,  Liud.— Cedar  Creek,  July ;  Judith  Basin,  September  ;  in  firuit.  Kdi- 
l»l«'.  jninetatt'cl  berry. 

AinrJanrhier  ('anadni.sis,T.  and  G.  (June-Berry;  Penimican-Berry). — Sparse  on  the 
Missouri  (var.  rotundifolia,  Gr. ).  Heailwaters  of  Cedar  Creek,  July  ;  fruit  nearly  ripe. 
iC<libIe  borrv  ;  scnnetinies  an  iuj^redieut  of  pemmican. 

J!oso  hlanda.  Ait.  (Early  Wild  Rose). — Abounds  on  all  bottoms.  Very  variable ; 
])robably  s<*vi*ral  varieties;  needs  revision. 

lieurhira  parriftoru,  Xiitt.  (Alum-Root).— Blufls  of  Milk  River,  May. 
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saxifragacp:.!-:. 

( S a  X  i  1  ra gt*  Fa i ii  i  ly . ) 

L'ihcM  fUtvUImn,  L.  (Wild  IMack-Curraiit). — Ci'dar  Creek  ;  Cjow  Aj;eiic.v  :  Aii^iiisr. 
fruit  ri]K*iiin«;;. 

R.  hicuxtre,  Poir. — Cedar  Creek,  Juno  ;  Musselshell,  Aujjust;  in  fruit. 

7i*.  >icto>nnn,  \)o\\<i}.  (Priekly  (Jooscberry). — The  prevalent  j^ooseberry  on  the  l'j)i>fr 
Missouri ;  blossoms  in  A])ril,  fruit  ri]»o  in  June  ;  Milk  River. 

It.  aurnimy  IMirsh.  (Missouri  Currant). — Cedar  Creek;  Musselshell,  August:  friiir 
rii>enin/^. 

Ii.  ci'reifni,  Dou;cl- — Shoshone  Mountains,  September;  Little  Roeky  Mountain>«.  ');- 
t<d)er ;  in  fruit:  Milk  Rivrr. 

/t.  irrif/uHUby  Doujjjl. — Foot-hills  of  Shoshone  Mountains,  September  10;  b«»n'ies  rip*' 
and  vt^ry  ])alatable. 

Parnnssia  pahtstris,  \j. — C!ark(;\s  Fcu't  Canon,  SeptiMuber  :  past  tlowering. 

(iRASSULACK.E. 

(Orpine  Family.) 

Srdinu  Stcnopetifhim,  Pursh. — Shoshone  Mountains.  SeptemluT. 

()xa(;racile. 

( Kvi'uinjjj-Primrose  Family.) 

(Knothvrn  hionils^  h.  (Common   Evening  Primrose). — Common  :  Cedar  Cre«»k,  .Fiily. 

<K.  albicaulis,  Nutt. — Open  i»rairie,  sparse  from  the  Muscle  shell  to  Fort  Lineuln. 

<I'J.  phuiatifida,  Nutt. — Tlw  most  eommon  as  well  as  the  most  showy  (E.  of  this  region. 
Alkali  bottoms,  sandy  ridges,  ba<l-lands.  Radieal  leaves  ta])eriug  into  lonj;  p^ti«iles: 
stigmns  much  shorter  than  the  versatile  ant  hers;  capsules  H  inches  long;  sectlH  S-rowe*! 
in  each  c(dl ;  fusiform,  4  to  1  inch  long,  minutely  reticulat^'d.  Blossoms  in  June  niui 
July. 

(K.  (urnpitosa,  Xutt. — Connuon  in  gravelly  buttes  and  bad  lauds.  Sunday  Creek. 
July;  Milk  River,  May. 

(k.  ftcrrnlata,  Xutt. — Rocky  Bluffs.     Ib'ad  of  Sunday  Ci'eek,  June. 

Epilobhtm  a ugtiKti folium,  t^.  (Great  Willow-Herb). — Head  of  Cedar  Creek,  July: 
Willow  Creek  (north  tributary  of  Yellowstone),  August. 

A',  coloratmn,  Muhl. — Willow  CrcM'k,  August. 

JJ.  pamc.Hlatnm,  Nutt. — Willow  Creek,  August  22  *,  in  flower  and  seed. 

(iaura  corcnwd,  Nutt. — Common  on  Crdar  Creek,  and  other  tributaries  of  the  Middle 
Yellowstone.     P>lossoms  in  .luiie. 

G.  parrijlora,  Dougl. — Pomin-y's  Pillar,  August  :  mouth  of  Big  Horn,  August:  in 
llowrr  and  srt'd. 

LOASACE.E 
( Loasa  Family.) 

Mi'ntzrlin  hirifuiKl'm,  T.  and  (J. — Near  Pompey's  Pillar,  August  13:  near  Fort  Bufonl. 
Novt^mbtT  1,  in  seed:  stem  aii<l  leav(?s  rough-scabrous,  viscid-sticky :  petals,  5,  deep 
sulphur-vi'llow,  2  to  :{  inches  long.  Bract eoh's  inst»rte4l  in  ealyx-tnbo,  piuuatitid: 
s(mm1s  ill  !{  rows  ( {{]  in  «'a<h  row),  wiMg«'<l. 

,1A  nuda,  V.  and  H. — l»lntl\  at   the  mouth  of  Sunday  Crej'k.  August  1,  showjr  plant. 

CACTACK.K. 
(Cactus  Family.) 

(fpuHtiu  Missoiir'n  n^i».  1).  C.  (Prickly  Pear:  Missouri  Cactus). — AlNumdH  on  Middle 
and  l.own-  Vdlowstour.     Lrss  (•omiii«>n  on  the  Missouri. 

MauiilJnrla  riripnra.  Haw.  (Turk's  lie  id). — Sanu'  localities,  but  les8  Common  than 

]>r<'ct'(liiig. 

crcriiBiTAcK.F:. 

('(iour<l  Family.  ^ 

Krhinoci/fitis  htlxiftf,  T.  ajid  (i.  (Wild  Balsam  Api»h-). — Missouri  bottom  at  Fort  Steven- 
a  >ii.  M:iv  in.  not  v«'t  in  tlnwtT. 
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I'MBELLIFER.E. 

(Parsley  Family.) 


Sep- 
tember ;  iu  seed. 

Bnpleiiruin  raminculoidfs. — Min^souri  Vall«»y. 

Masenium  dirarUatiim,  Nutt. — Miasoiiri  Valley. 

PeuoedtLnum  vUlosumy  Nutt. — Blnft's  of  Upper  Misnotiri :  eoal  Imuks;  May. 

P.  macrocarpunij  Nutt. — Upper  MiK-souri  Valley:  Beiitou,  April  and  May;  geuerally 
fuuud  iu  blossom  witb  the  next. 

CymopteruH  ghmeratns,  D.  C— One  of  the  earliest  flowers  of  the  Middle  Yellowatoue 
and  Upper  Mis'^ouri ;  April  aud  May;  eommon. 

UORNACE.E. 

(I)og\voo<l  Family.) 

Cornus  HiaJoni/era,  Mirhx.  (Ked  Osier  Doijjwood). — Comnum  ou  bottom  lauda;  July* 

CAPUrFOLIACE.E. 

(Himeysuekle  Family.) 

*SymphinicarpHii  orvldentaliti,  K.  Bi-own  (Snow  Berry). — Aboundiug  in  most  valleys. 

S.  rulffaris,  Miclix.  (Coral  Ben*y). — Odar  Creek,  July. 

llhurnum  lentafja,  L.  (Sweet  Viburnum). — MiHSOuri/at  Fort  Lincoln.  June. 

KUBIACE.K. 
(Madder  Family.) 

Galium  htnralc,  L.  (Northern  Bedstraw). — Cedar  Creek,  July. 

(r.  trijiorum,  Miohx.  (Sweet-.scented  Bedstraw). — Cedar  Creek,  July. 

COMPOSITE.E. 
(Composite  Family.) 

Arhilh'a  mUh/oUum,  L.  (Common  Yarrow  or  Milfoil). — Very  common  in  valleys  and 
optn  prairies,     Uarge  form,  1^-3-  hi^h.     Blossoms  in  July. 

Artemtsia  cana  (Whiter  Sage-Brush). — The  most  common  sage-bnish  of  this  region. 

A.  irideniaia,  Nutt.  (Commcm  Sage-Bmsh). — C^ommon  west  of  Sunday  Creek. 

A.  trijida,  Nutt. — Found  with  the  latter,  but  much  rarer. 

A.  f riff  Ida,  Willd. — Abundant  on  gravelly  plateaus. 

A.  ftiVwMM,  Willd  (Bi«'nuial  Wormwoo<l).^\'ery  eomnmn  in  valleys. 

A.  Ludoviciana,  var.  latiloba,  Nutt. — Judith  Basin,  S«*pt ember. 

A.  Canadensis,  Michx. — Musselshell  J^iver,  August. 

A.  dracumnilaidvH,  Pursh.— Musselshell  Kiver,  August. 

Ambrosiia  trifula^  L.  ((Jn^at  Kagwee<l). — Sunday  Creek,  August;  common  in  valleys 

A.  aricmimvfoUa,  L. — Month  of  Sunday  Creek,  August. 

A.  pniloHtavhya,  D.  ('. — Sandy  shores  of  Sunday  Creek,  at  its  mouth,  August. 

Anter  J'olvatHH,  Lmdl. — Clark's  Fork,  September. 

A.  Invis,  L. — Big  Rosebud.  August. 

A.  jnultitlorufi.  Ait. — Common;  Clark's  Fork,  September. 

AttintUa  acaulis,  Nutt. — Prairies  of  Upper  Missouri  and  Milk  River,  May. 

A.  liichardaoniif  Nutt. — Middle  Yellowst<me. 

Anaphalia  maryariiacea  (Atitcnnaria  tnaryaritacea,  R.  Brown)  (Pearly  Everlasting). — 
Big  Rosebud.  August  iiO :  conspicuous  by  its  corymbed,  pearly,  white  headF. 

liaUanionhiza  mgittata,  Nutt. — Blut!sof  the  Musselshell  River,  August  16;  in  seed. 

Ilahia  oppo»itifoUa^  T.  vV  (J. — Middle  Yellowstone. 

Jiiijeloria  yraveolenn^  (ir. — Rocky  Fork  and  Clark's  Fork,  September  1;  iu  flower.  A 
var.  on  (.'lark's  Fork  with  smooth  stems  and  leaves. 

Crepin  ovcidentaJiSf  Nutt. — Middle  Yellowst«>ne. 

Cersium  undulntum,  Spreug. — Head  of  Cedar  Creek,  July  V2. 

ChrynopsiM  n7/o«a,  Nutt  ((iolden  Aster). — Big  Rosebud,  August  ^J. 

C.  villosaj  var.  hittpida,  (ir. — Big  Rosebud,  August. 

Chwnactia  Douglasii,  11.  &  A.— Missouri  Falls,  May  30;  not  yet  in  blossom. 
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iJiapvria  proJlfera^  Xutt. — Ba<l-lnii<ls  of  Sunday  Creek,  July. 

Echinacea  augustifolia, I).  C.  (rurpl**  Cone-Flower). — Common  in  Missouri  Valley,  Forts 
Stevenson  and  Bulord. 

Erlytron  glabellum,  Niitt. — Prairies  of  Milk  River,  May  *26. 

/:.'.  atriifOHum^  Mulil.  (Daisy  FleaUane). — Var.  Middle  Yellowstone. 

E.  canenrinSj  Hook. — Missouri  Falls,  May  30. 

E.  pumilumy  Nntt. — Prairies  of  Milk  Kiver,  May  21^. 

(iriudelia  Hquarrom,  Dunal. — Abundant    in   bottom-lands.     Blos-sonis    in   July  an«i 
Aujrust. 

(rutierrezla  euthami(r,  T.  and  G. — Clark's  Fork.  September  1. 

(iaiUardia  ariHtata,  Pursli. — Sandy  Blults  of  Sunday  Creek,  June. 

JleliatttluM  lenticulariSj  L)ou;xl.  (West<*ni  Suntlower). — Very  common  in  the  Missouri 
and  Yellowstone  Valleys.     Bli)ssonis  in  July  and  Auj^ust. 

//.  Maximilianus. — Musselshell  River,  August  15;  Big  Rosebud,  AugUBt  11'. 

//.  istrumoHuSj  L. — Missouri  \'alley. 

Hymenopappua  tcnmJ'oJinH,  Pursli. — Yellowstone,  Missouri  Falls,  May  30. 

IlieracUnn  Canadense,  Mielix.  (Canada  Hawk-Weed). — Big  Hosebud,  August. 

Jva  axillaris,  Persli. — Mouth  of  Sunday  Oreek. 

/.  Xanthiifoiia,  Nutt. — Common  on  Yellowstone. 

Kuhnia  eupatorioideSj  L. — Big  Kosebud,  August. 

Liatris  punctata,  Hook  (Punctated  Blazing  Star). — Very  common  in  open  ]>rairie!*. 
Bhjssoms  in  July  to  September. 

L.  Hcariom^  Willd. — Fort  Stevenson,  May. 

Lepachyn  volumnaris,  T.  A:  G. — (.'edar  Creek,  Sunday  Creek,  July. 

A.  ('(flumnariSy  var.  pulchcrrimu. — Porcupine  Creek,  August. 

Ljffjodcifinia  jnn<:pa\  Don. — Very  rommou  in  low  ]>rairies;  Sunday  Creek,  August. 

iMctncae canadeuHiH  i\\\\i\  Lettuce),  way.  sang uinta,  T.  &  G. — Big  Rosi^bud,  August. 

M avr or rh linens  troximoideH,  T.  <k  (J. — Ce<lar  Creek,  July. 

Muhjedinm  pnlchdlnm,  Xutt.    (False  Lettuce). — Common   in  low  prairies.    Cedar 
Creek,  July. 

Endhtckia  laciniata,  L. — Big  Rosebud,  August. 

Salidaga  rigida,  L.  ((iolden  Rod). — Common  in  shady  spots.     Big  Rosebud,  Aiignet. 

>'.  canadinsiH,  L. — Rocky  Fork,  August. 

S.  incana. — Rocky  Fork,  August. 

Stnecio  Cannn  Ho<>k.  ((Jroundsel). — Yi'llowstone. 

.S.  intf-gerrimufi,  Nutt. — Prairies  of  Milk  River,  May. 

Thclcftpenna  grarilc,  (ir. — Falls  of  the  Missouri,  May  30. 

Troximon  gtaucnm^  Nutt. — Big  Rosebud,  August;  prairies  of  Milk  River,  Muall  form. 
Mav  i>y. 

T.  cufipidatnm,  Pursli. — Yi'llowstone,  irp]>er  Missouri,  May. 

Xanthinya  Htrnmorium,  L.  ((.'oinmon  Coeklebur). — Exceedingly  cummou    in  all  bot- 
toms.    l'or(U}»iue  Cr«'ek.  .July. 

LOBELIACE.E. 
(Lobelia  Family.) 
Lohdia  Ealmii,  L. — .Judith  Piasin,  September, 

CAMPANULACE.E. 

( Campanula  Family. ) 
Camjtannla  rotnndifolia.  L.  (narebell"). — Sunday  Creek,  July  3;    Clark's  Fork,  S^r* 

teliiber  *J.      Coiilliion. 

KRICACE.E. 

I  Heath  Family.) 

AritoHtaphiiUtx    rra-iirni,    Spniig.  ( lii-arlx-rry). — Blufla  of    Upper  Miasouri,    Little 
IkO(k\  Momitaiiis.  .Iiuliih  Ba«-in.  Srptember  24  ;  berries  ripe. 

TLANTACHNACK.K. 

'  riaiitain  Family.) 

i'ldiituija  major.  L.  i  ( 'i»iiiiiioii  riaiitaiii). — Big  Rosebud,  August. 

/'.  /'atif/onird,  .Ia(<|.,  \  ar.  <inai>}uilioUU>f,  Gr. — Quite  comuiOU  on   the  low  prairies  of 

t  l.e  YrllowsttHir. 

/'  pnfilUi.  Nutt.-  Alkali  bai-k^  *>\    I'ppcr  Missouri. 
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PEIMULACEiE. 

(Primrose  Family.) 

Lysivmchia  cUiata^  L. — Head  of  Cedar  Creek,  July. 
L,  quadrifoHay  L. — Missouri  Valley  at  Fort  Stevenson. 

Dodccatheon  Meadia^  L.  (Aiuericau  Cowslip). — Danphine  Rapids  (Upi>er  Missouri), 
May  2;  Middle  Yellowstone,  May  26. 
Androsace  occidentaliBf  Pursli. — Danphiue  Rapids  (Upper  Missouri),  May  2. 

AROBANCHACEiE. 
(Brom-rape  Family.) 

Aphyllon  fasciculatumy  T.  &  G. — High  prairies  at  head  of  Sunday  Creek,  August  1. 
Past  flowering. 
Pheliptea  Ludovicianay  Don. — Sandy  jdateaus  of  Sunday  Creek,  Augusts    Common. 

SCROPHULARIACEiE. 

(Fig wort  Family.) 

Penistemon  acuminatu8f  Dougl. — Lower  Yellowstone,  M&y.  A  very  handsome  species, 
with  sky-blue  (purple  base)  tlowors  and  soft,  green,  glaucuous  leaves;  seen  in  a 
«tunted  form  along  Northern  Pacific  Railroad,  June  8. 

P.  albidiM.  Nutt. — Lower  and  Middle  Yellowstone,  June :  banks  of  Upper  Missoori, 
May  20. 

P.  c<pruleu8,  Nutt. — Banks  of  Upper  Missouri,  May. 

P,  CristatuSj  Nutt. — Lower  Yellowstone,  June. 

C€L8tiUeia  ses^ilijloray  Pursh. — Rocky  Blufi's ;  common  on  Middle  Yellowstone ;  Milk 
River,  May. 

C.  affiniSj  II.  &  A. — Clark's  Fork  Canon,  in  a  mountain  brook,  September  4;  flowers 
fading. 

C.  linaria/oliay  Bcnth. — Shoshone  Mountains,  September  10. 

Orthocurpus  luteuSj  Nutt. — Middle  Yellowstone. 

MimuluH  hiieuSy  L.  (Yellow  Monkey-Flower). — Big  Rosebud,  August. 

Veronica  anaffallis,  L.  (Water  Speedwell). — Big  Rosebud,  August. 

Synthyris  plantaginea,  Beuth. — Fort  Assinaboiue( Milk  River),  May  25,  past  flowering. 

VERBENACEiE. 
(Vervain  Family.) 

rerbetia  hracteona,  Michx.— Middle  Yellowstone. 

V,  ha»tata,  L.  (BIuo  Vervain). — Big  Rosebud,  August. 

LABIATiE. 

(Mint  Family.) 

^fe71tha  Canadonnis.  L.  (Wild  Mint). — Very  common  in  low,  damp  places. 

Lycopua  sinnotium,  Benth.  (Water  Horehound). — Big  Rosebud;  Crow  Agency;  Au- 
gust. 

Ilt'droma  Dnnnmondii,  Bcnth. — Middle  Yellowstone. 

Stachys  jxtlnstriH,  L.  (Swamp  Hedgt'-Nettle). — Var.  CordatOy  Gr. — Big  Rosebud,  Au- 
gust. 

Monnrda  fif<tulosn,  L.  ( Iloise-Mint ;  Wild  Bergamot). — Willow  Creek;  Rig  Rosebud; 

AuiTUst. 


"r< 


BORRAGlNACEiE. 
( Borage  Family. ) 

Mvrtensia  lannohita,  D.  C, — Low«»r  Yellowstone,  May. 

IJchinoxpermum  dejlcjrtimy  Lehui. — Cedar  Creek,  July. 

/.\  Jiedoivakiif  Var.  Cupulatumt  Gr. — Middle  Yellowstone. 

Chamcprhodus  erecta,  Bunge. — Yellowstone. 

Fxitrichium  glomeratuniy  D.  C. — Ridges  of  Lower  Yellowstone,  Maf . 

E.  crassiaepalum,  Torr. — Lowe'r  Yellowstone. 

Lithospemium  angustifoHumf  Michx. — Missouri  and  Yellowstone;  common. 
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L.  Can€8cen8y  LeLm.  (Hoary  Piiccoon). — Banks  of  Upper  Missouri  j  common;  May,  . 

L.pilosum,  Nntt. — Yellowstone. 

JJeliotropium  Cvrassarieum,  ,L. — Lower  Yellowstone,  May  25. 

HYDROPHYLLACEiE. 

(Waterleaf  Family.) 

Phacelia  Memiesiiy  Ton. — Yellowstone;  Missouri  Falls,  May  30. 

Ellisia  ambiguttj  Nutt. — Common  in  low,  sandy  prairies;  Sandy  Creek,  June. 

E.  Xytteleaj  L. — Yellowstone. 

POLEMONIACE^. 
(Polemouium  Family.) 

CoUomia  lineariSy  Nutt. — Bad-lands  of  Sunday  Creek. 

riilox  suhnlatn,  L.  (Ground  or  Moss  Pink). — Very  common  in  the  liigb  prairies  and 
Muffs  of  the  Missouri ;  also  found  on  Yellowstone  and  Musselshell.  Bkissoms  early  in 
May,  when  it  covers  the  prairies  with  its  delicate  white  flowei-s.  This  form  has  white, 
entire  petals. 

CONVOLVULACE.E. 

(Convolvuhis  Family.) 

Evolvulus  arycntenSj  Pursli. — Yellowstone. 

Calyf^tagia  sepliim,  K.  Br.  (Hedge  Bindweed). — Yellowstone,  July  ;  Porcupine  Creek, 

SOLANACE.E. 

( N  ightshade  Fam i ly , ) 

J*htfHaIi8  Pennfiylvanica,  L. — Yellowstone  (mouth  of  Sunday  Creek),  August. 
Soianvm  rostraltim,  Dunal. — Sandy  slopes  of  Sunday  Creek,  July. 

(iENTIANACE.K. 

(Gentian  Family.) 

Gcntiana  affini**,  Siiiitli. — Musselshell;  Shoshone  Mountains;  Judith  Basin;  August 
and  Sei)teml>er. 

a.  barheUata,  Eug. — Slopes  of  Shoshone  Mountains.  Septeuiber. 

a.  AnuireUa,  L. — Judith  Basin,  September. 

Fra»era  upeciosa,  Dougl.  (American  (/(dumbo). — Shoshone  Mountains  and  Judith 
Basin  ;  S(^pt<'niber,  in  seed. 

APOCYNACE. 

(Dogbane  Family.) 

Aposeynum  rannnhiuumj  L.  (Indian  Homj)). — Missouri  Bottom. 

J.  an(1ros(v  mifolium^  L.  (Si>reading  Dogbane). — Sunday  Creek,  August. 

ASCLEPIADAf^E.E. 

(Milkweed  Family.) 

AHcUpiaH  incarnata^  L.  (Swamp  Milkweed). — Musselshell.  August. 
A.  rornM/t,  Dec.   (Common  Milkweed). — Very  e(uumon ;    Sunday  Creek,  Big  Horn, 
and  westward. 

Acerates  dicnmhens^  D<*e. — Musselshell,  Augnst  10,  in  fruit. 
A.  vir'uli flora,  Ell. — Musselsli<'ll,  August  10,  in  fruit. 

OLEACE.E. 

(Olive  Family.) 

Fraiifuis  Americana,  L.  (White  Ash). — High  groumls  of  Missouri  bottoms  and  ravines. 
From  Lincoln  tc)  Carroll  in  small  groves.  On  Yellowston<'  above  Tongue  River.  Mid- 
dle-sized tree  not  very  suitable  for  timber  but  su])j)lying  excellent  fuel  to  steamboats. 
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XYCTAGINACEJE. 
(Four-o'clock  Family.) 
Oxybaphui  albidufff  .Sweet. — Sunday  Creek,  July. 

CHENOPODIACE.E. 
(Goosefoot  Family.; 

Cheupodium  alburn^  L.  (LamUs  Quarters). — Very  common  on  sandy,  alkali  bottoms. 

Eurotia  Janata^  Mog.  (White  Sage). — Common  on  sandy  bluffs  and  l>ad-land8.  Sun- 
day Creek,  July. 

Suceda  Torreyana,  Or. — Bad-lands  of  Sunday  Creek,  July. 

Monelepiit  ckenopodivideSf  Mog. — Sunda}'  Creek. 

Atriplex  patulay  L. — Sunday  Creek. 

Obione  confertifoliaf  Torr. — Common  on  sandy,  alkali  ridges  ;  Sunday  Creek,  July. 

(>.  canc8ce»8f  Mog. — Sandy  bluffs.     Sunday  Creek,  July. 

O.  argenteaj  Mog. — Sandy  bluffs :  Sunday  Creek,  July. 

Corispermum  hyssopifoliam^  L.  (Bug-See4l). — Characteristic  of  bad-lands  above  and 
below  Fort  Peck ;  October,  in  seed, 

Surcobatus  rermiculatus^  Toit.  (Grease-Bush). — Common  on  alkali  buttes  of  Middle 
Yellowstone;  June  2.5,  beginning  to  blossom. 

POLYGOXACEi^:. 
(Buckwheat  Family.) 

Polygonum  aviciilare,  L.  (Knot-(iras8;  Gooae-Graas). — Sunday  Creek,  July. 

/*.  Hviculare,  Var.  erectum.     Koth. — Middle  Yellowstone,  August. 

J*,  tvnne,  Michx. — Middle  Yellowstone. 

J*,  dumeiorumj  L.  (Climbing  False  Buckwheat). — Big  Rosebud,  August. 

/'.  amphibiinHy  L.  (Water  Persicaria). — Sunday  Creek,  July. 

Unmex  salicifoliusj  Weinman  (White  Dock). — Sunday  Creek,  July. 

li.  veno8H8,  Purch. — Sunday  Creek,  June;  Upper  Missouri,  May. 

Kriogonum  annunmj  Nutt. — Mouth  of  Sunday  Creek,  August. 

A\  multicepSj  Ker. — Bluffs  of  divide  between  Yellowstone  and  Missouri  July 

K.  cernuum,  Nutt. — Pompey^s  Pillar,  August. 

E.  tiavum,  Nntt. — Bluffs  of  Middle  Yellowstone. 

K.  umbeUaUim,  Torr. — Shoshone  Mountains,  September. 

EL.EAGNACE.E. 
^  (Oleaster  Family.) 

Shvperdia  argeniea,  Nutt.  (Buffalo-lierry). — Common  on  Missouri,  Yellowstone,  and 
MuHsclshell.  iUoHsoms  in  May  ;  fruit  ripe  in  August,  but  most  palatable  in  October 
and  November. 

N.  ranademis,  Nutt.  (Canadian  Sheperdia). — Judith  Basin«  September  24 ;  no  fruit 
seen.  , 

OI(Faguu8  argetitea,  Purish.  (Silver  BeiTy). — Head  of  Cherry  Creek,  July;  Judith 
Hatiia,  September,  iu  fruit. 

SANTULACE.E. 
(Sandalwood  Family.) 

Comandra  umbeUatti^'Suii. — Fort  Buford,  May.     Common  on  bluffs  and  prairies  of 

r]»per  Missouri.  • 

El'PHOKBIACE^. 

(Spurge  Family.) 

Euphorbia  murginaia,  Pursh. — Mouth  of  Sunday  Creek  and  Yellowstone,  Aug. 

E.  diclyoHptrma,  Fisher  and  M. — Yellowstone,  August,  in  fruit. 

/•;.  montanUf  Engelni. — Bluffs  of  Middle  Yellowstone,  June. 

E.  (jlyptttHperma,  Enjjelni. — Bluffs  of  Middle  Yellowstone,  June. 

URT1CACE.E. 

(Nettle  Family.) 

Crtira.  gracilifi.  Art. — Cedar  Creek.  July. 

I/umuhte  fupuluft,  L.  (Conim<>u  Hop). — Missouri  and  Yellowstone,  CedarCreek,  July. 
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XJlmm  Americana^  L.  (American  or  White  Elm).  High  grounds  of  Missouri  Valley. 
Next  to  Cottonwood  the  most  common  tree  below  Buford ;  scarce  above  Buford ;  not 
seen  above  Peck.  Small  tree,  rarely  more  than  12  to  18  inches  in  diameter.  Worth- 
less as  fuel.     Blossoms  in  April. 

CUPULIFERiE. 

(Oak  Family.) 

Quercus  macrocarpa^  Michx.  (Bur-Oak  ;  Mos.<y  Cup  ;  White  Oak)» — Missouri  Valley  , 
from  Foi-t  Stevenson  down. 

BETULACEJE. 
(Birch  Family.) 

Betula  occidentalism  Hook.  (Western  Birch). — Clark's  Fork,  Judith  Basin  ;  September, 
Fort  Assinnaboine. 
Alnus  incanay  var.  glanca^  Ait.  (Speckled  Alder). — Big  Rosebud,  August. 

SALICACE.E. 
(Willow  Family.) 

Salijc  cordattty  Muh  .  (Heart-leaved  Willow). — The  prevalent  species  on  the  Missouri. 
Common  on  Yellowstone,  Musselshell,  Big  Rosebud,  and  People^s  Creek. 

S.  longifoliaf  Muhl.  (Long-leaved  Willow). — Common  on  Upi)er  Missouri  and  Yellow- 
stone. 

S.  discolor^  Muhl.  (Glaucous  Willow). — Big  Rosebud,  People's  Creek. 

S.  nigra,  March.  (Black  Willow). — Yellowstone,  Big  Rosebud,  Cedar  Creek. 

Populus  monolifera.  Ait.  (Cottonwood). — Forms  the  bulk  of  the  timber  on  all  bot- 
toms from  the  Lower  Missouri  to  the  foot  of  the  Rocky  Mountains.  It  extends  on 
the  Missouri  to  Fort  Benton  ;  on  the  Yellowstone,  nearly  to  the  canon  ;  on  Milk  River, 
beyond  the  boundary  line.  Beautiful  tree  after  attaining  a  diameter  of  6  feet.  Sup- 
plies steamboats  with  most  of  their  fuel. 

P.  anguluta,  Ait.  (Angled  Cottonwood). — Found  with  the  latter  but  much  rarer. 

P.  irmiuloideSj  Michx.  (Americau  Aspen). — Headwaters  of  Big  Rosebud  and  Clark's 
Fork. 

/'.  auguslifoUa,  James  (Willow-leaved  Poplar), — Counnouon  the  Upper  Yellowstone 
and  tribiitaries,  where  it  replaces  the  monolifeia.  First  appears  on  the  Missouri  above 
Marais  River.  Conunou  on  Teton  and  Marais  rivers.  Fouud  at  the  Falls  of  the  Mis- 
souri.    Not  seen  on  Milk  River,  but  no  doubt  gro\vin«j^on  its  northern  aHiuents. 

P.  bahamifvra,  L.  (Balsam  Poplar). — Always  found  with  the  latter  but  ran^r.  A  few 
specimens  at  Fort  Assinaboinc. 

CONIFEKA. 

(Pine  Family.) 

Pin  US  ponderosa*  Do\i^\.  (Yellow  Pine;  Bluff  Pine). — The  prevalent  pine  of  this  re- 
gion ;  a  small,  stunted  form.     From  the  107^  longitude  to  the  Rocky  Mountains,  ♦ 

P.  JieociUn,  James  (Flexible  Pine). — Shoshone  Mountains. 

Abies  Douglasii,  Lind. — Shoshone  Mountains;  bluffs  of  Upper  Missouri.  A  lofty, 
handsome  tree. 

JunijyeruH  communis y  Jj.  (Common  Juniper), — Var.  AJpina,  L. — Shoshone  Mountains; 
Judith  Basin. 

J.  Virginianay  L.  (Red  Cedar). — Common  on  Missouri  above  the  Little  Missouri  and 
on  Yellowstone  wesiward'of  Tongue  River.     High  blutis  below  the  altitude  of  the  pine. 

J.  tSabina^  var.  procnmbens,  Piirsh.  (Savin  Gronnd,  or  (Creeping  Ct^dar). — Very  c*m- 
nuui  on  rocky  blulls  of  Missouri  aud  Yellowstone  ;  not  seen  on  the  mountains. 

TYPHACE.F. 
(Cat-tail  Family.) 

Tgpha  latifolia,  L.  (Common  Cat-tail). — Lower  Missouri 

ALlSMACE.lv 

(Water  Plantain  Family.) 

Alisma plantago,  L.  var.  Americannm. — Swamps  near  the  Big  Muddy;  Upper  Mis- 
souri. 
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ORCHIDACE-fi. 
(Orchis  Family.) 
Habenaria  hyperhorea,  Gr.—Head  cf  Clark's  Fork,  September. 

IRIDACKfi. 

(Iris  Family.) 

Sisyrinchium  Btrmudiana^  L.  var.  mucronaiumj  Or.  (Blue-eyed Grata). — Cedar  Ci6ek; 

July  in  fruit. 

SMILACR£. 
(Smilax  Family.) 
Smilax  herhacea,  L.  (Carrion-Flower) — Missouri  Valley,  below  Buford. 

LILIACEiE. 

(Lily  Family.) 

Leucocrinum  montanumj  Nutt.  (Prairie  Lil3^). — Lower  Yellowstone,  June  1 ;  a  very 
pretty  oniamental  species. 

SmiJacena  ntdlata,  Desf. — Musselshell ;  Milk  River,  May. 

Caloi'hortus  nuUaUii,  T.  <&  G.  (Se^o). — Common  on  the  Middle  Yellowstone,  June. 

Fritillaria  atropurpurea^  Nutt. — Middle  Yellowstone  and  Judith  Basin,  on  broken 
prairie ;  a  very  elegaut  species;  blossoms  in  May  and  June ;  seed  ripe  in  JiUy. 


Z.  paniculatuHy  Watson. — High  prairies  of  Milk  River;  Middle  YeUowstone,  May 
aud  June. 

AUium  retioulatumj  Fraser.  (Reticulated  Garlic). — Very  common  on  Upper  Miaaouri 
and  Yellowstone:  May,  July. 

A.  cernHuniy  Roth.  (Wild  Oniou). — Bad  lands  of  Upper  Missouri. 

Yucca  angnstifoUay  Pursh.  (Adam's  Needle). — Bluffs  of  Missouri  above  Fort  Buford. 
Common  on  Yellowstone ;  June,  July ;  fniit  ripening  in  August. 

COMMELYNACR*. 
(Spiderwort  Family.) 

Tradeifcantia  Virfiinka^  L.  (Common  Spiderwort). — Sandy  plains  near  Sandy  Creek, 
June. 

CYPERACEJE. 

(Sedge  Family.) 

Scirpun  HiflratkuMy  L. — Missouri  Valley. 

Carex  Jilifolia,  Nutt.— The  prevalent  sedge  on  prairies  of  Milk  River,  around  Fort 
AHsinaboine. 

GRAMINE^. 

(Grass  Family.) 

Jndropofjon  furcatits^  Muhl.  (Beard  Grass). — Missouri  Valley;  common. 
A.  HcopariuM',  Michx. — Open  prairies  of  Missouri  and  Yellowstone;  common. 
iriHtida  purpurea,  Nutt. — Buttes  near  Porcupine  Creek,  August. 
liouttlonn  Oligosiavhya^  Ton*.  (Buffalo  Grass). — The  prevalent  grass  of  the  open 
l»rairie,  vrvst  of  the  Missouri,  July. 
li.  curtipenduhi,  Var.  arintosay  Gr. — Mouth  of  Sunday  Creek,  Upper  Missouri,  July. 
Ilromux  ciUatun,  L.— Bid  Rosebud,  August. 
litckmatinia  crnvaformiSj  Host. — Big  Muddy,  Missouri  Valley. 
Kui'hior  sfHlirioidt's. — Sunday  Creek,  Yellowstone. 
lirizopffrum  ttpiraium,  Hook. — Sunday  Creek,  Yellowstone. 
CalamitgroHtis  lougifolia,  Hook. — Yellowstone  and  Missouri. 
<  .  Hfflratica,  D.  C. — Mouth  of  Sunday  Creek,  Yellowstone  VaUey. 
C.  atrirta,  Trin. — Yellowstone  Valley. 
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Klymus  CtinadenHi>i,  Brauv. — Vt?i\v  coininon  on  the  Wllowstoiie,  Misii^ouri  Valli-y. 

£.  ifitanion^  Slmlt. — Coiiniioii  on  Sunday  Cri-t'k  and  other  tributaries  of  Middle  Vil- 
lowstone. 

£.  condeusatuv.  I'n^sl. — Yellowstone. 

Eratjroiftis  jwattiflvs,  Beau  v.,  var.  mrfiaxtnchifn^  (Jr. — Yellowstone. 

BleochariK  aviruJariH,  Hr. — Yellowstone. 

Erioconui  cuspidatd,  Nutt. — Very  cojnnion  on  the  ])lat('aus  of  the  Y'ellowstcan-  rt';Lii«»ii. 

Ifordenm  prittfuxc.  lluds. — Common  on  hot  turns  and  sIo]m>s. 

H.  juhntuin,  L.  (.Sqnirre.l-tail  (irass). — Commo]i  on  bottoms  and  shipi's. 

Liplnrus panicuJatUH,  Nntt. — Yellow»ton«*. 

MukUnbcnjia  (jlotmrata.  Trin. — Jii^j  IJosrhnd,  Anjjust  '.iO. 

M.  Mi'xicana,  Trin. — Hi<;  Rosehnd,  An^u.sl  M). 

Munroa  sqnurrona,  Torr. — Yidlowstone. 

J*0(i.  tenuifolia,  Nutt. — I'rairies  of  i'[)per  Missouri  and  Milk  Kiv«*r. 

Phalaris  aruvdhiann,  L.  (Rerd-Canary  Grass). — Missouri  ami  Ytdlowstoni^  Valli-y*. 

Vhraymxttii  communis,  'I'rin.  ((.'ommon  Reed), — Common  in  swam]is  «if  Missouri  V-ii- 
ley. 

Stipa  iomatd,  Trin.  (Porcupine  Grass). — Very  common  <m  the  ]dateans  nt*  the  Yel- 
lowstone region,  west  of  Cust»*r  Creek.  Blossoms  in  June.  From  July  to  Oelobii  ;i 
very  troublesome  grass,  the  s<'eds  adhering  by  their  barbed-pointed  base  to  even- 
thing  they  toueh. 

aS.  xpartea,  Trin. — Prairies  of  the  Missouri. 

aS.  viridula,  Trin. — Sparse  on  Yellowstone  and  Missouri  prairies. 

Spartinu  cjfnoiiuroidfs,  Willd. — Missouri  bottom. 

aV.  graiiUs,  Trin. — Snmlay  Cret-k,  July. 

SporobolH8  airoideJijToi'V. — Low  prairies  of  Ytdlowstone. 

JS.  ram,uloHUs,  Kth. — Low  prairies  of  Y'ellowstone. 

Trifkuin  rtpenv,  L.  (Qniek-Grass). — Abundant  all  over  this  region.     .Sunday  Crei'k, 
July.     In  places  giv<'s  a  bluish  tinge  to  th«  prairie. 

T.  oyilopoideHjTuri'Z. — Missouri  Valley. 

T.  violarceum,  Horn. — Yellowstone  and  Miss4)uri. 

Vilfa  cuspidata,  Torr. — Yellowstone  and  Missouri. 


Hk.vixjlartkks  Dep.vrtmknt  ok  Dakota, 

CiiiKF  En'ginkek's  Office, 

Saint  Paul,  Mhtn,,  April  T.  l^-^V 

SiK  :  I  liavr  tlu'  honor  to  submit  the  f(dl()wing  report,  showing  the  (lutu*8  performdl 
by  ni»'  during  the  ])ast  summer.  Results  of  observations  for  meridian,  altitude,  anti 
latitude,  and  such  otln-r  information  as  I  considered  would  prove  useful  to  the  Kngi- 
ntM-r  I)t]Kirtnu']it,  are  res]»ectfnlly  ai)])endrd. 

Paragraph  'Z,  Sjm-cjjiI  <  )r<Iers,  No.  T)"^.  Head(]uarters  Department  of  Dakota,  Saint  Paul. 
Minn.,  dated  June '2.  HTi>,  a  cojn'  of  which  is  hereunto  appended,  directed  lue  to  pr»v 
cei.'d  to  Fort  Custer,  M<uit.,  and  make  a  survey  of  the  ]>roi>o.sed  military  reservation  of 
that  })osi,  and  written  iiisrructicujs  from  the  chief  «*ngincer  i»f  tlie  department  dinM'Tw! 
Mie  on  the  e«>m}detiou  «d*tliat  duty  to  make  a  survey  of  Custer's  battle-jf round  and  Fort 
r.  V.  Smith,  Mont.,  with  a  view  of  reservimr  certain  lauds  as  a  national  cenieterj 
and  liuH'stone  res«*rvation,  resjjcetively.  A  plan  of  the  post  of  Fort  Custer  was  aLs" 
directed  to  be  mad<^ 

Paragraph  2,  8i>ecial  Orders.  No.  5^,  directed  First-class  Private  Thomas  Culligan. 
Coiiipan\  A,  Battalion  of  Engineers,  to  pro«-eed  with  me.  and  the  chief  engineer •f 
the  (lepartment  assigne<l  him  to  duty  as  my  assistant,  iu  which  capacity  he  rendered 
faithful  and  etlicient  service. 

Ix-aving  Saint  Paul,  Minn.,  June  'i,1870.  we  traveled  without  any  delay  to  Big  Honi 
I  »ej»ot,  Mont.,  arriving  there  June  ll*.  This  cantonment  was  occupied  at  that  time  by 
Comi»any  F,  Eleventh  Infantry,  tinder  conunand  of  Capt.  Ogden  B.  Read.  There 
being  no  transportation  availabhs  Cai)tain  Read  telcgrax>hed  to  Fort  Custer,  and  the 
cMunmanding  otlicer  of  that  post,  l^ieut.  Col.  A.  U.  Brackett,  Second  Cavalry,  sent  an 
ambulance  to  transport  ns  and  the  instruments  to  Fort  Custer,  where  we  arrived 
June  'i\\. 

Active  preparations  for  a  campaign  were  being  made  at  the  time  of  our  arrival,  and 
all  the  available  transportation  at  the  post  was  required  to  accompany  the  expedition. 
It  was  not  until  August  1  (the  date  of  the  arrival  of  two  wagons  ordered  to  Caster 
from  Keogh  by  the  department  commander  for  the  use  of  the  engineer  party)  that  I 
was  enabled  to  enter  upon  the  survey  of  the  reservation. 

The  time  intervening  was  occupied  in  taking  observations  for  the  time,  ascertaininc 
the  meridian,  and  making  a  survey  of  the  post  of  Fort  Custer.  The  instTimients  used 
during  the  surveys  were  as  follows  : 
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One  transit,  No.  830,  Blunt  &  Co.,  New  York. 

One  level,  W.  &  L.  E.  Gurley,  Troy,  N.  Y. 

One  chain,  100  feet,  No.  12,  W.  <fc  L.  E.  Gurley,  Troy,  N.  Y. 

One  sextant,  No.  GoSi),  Spencer,  Browning  &  Co.,  London. 

One  artiticial  horizon. 

One  pocket  chronometer,  No.  1481,  R.  &  H.  Molyneaux,  London. 

One  aneroid  barometor,  No.  1552,  L.  Casella,  London. 

One  thermometer,  mercurial. 

Upon  the  arrival  of  the  wagons,  a  detail  of  one  non-commissioned  officer  and  nine 
privates  reported  to  me  by  order  of  Capt.  G.  K.  Sanderson,  Eleventh  Infantry,  then  the 
l>ost-commander.  The  following  day,  August  2,  everything  being  in  readiness,  the 
survey  of  the  i>ropo8ed  reservation  was  commenced. 

General  Orders,  No.  1,  Headquarters  Big  Horn  Post,  Mont.,  dated  July  4, 1877,  gov- 
erned the  survey,  and  reads  as  follows : 

[General  Orders,  No,  I.| 

Headquarters  Big  Horn  Post,  Mont., 

July  4,  1877. 

•  ««•••• 

2.  Until  the  post  be  named  officially,  in  orders  from  higher  authority,  it  will  be 
known  as  Big  Horn  Post,  and  the  military  reservation  pertaining  to  it  is  hereby  de- 
clared as  20  miles  square,  the  center  of  which  will  be  the  flag-stan,  the  sides  running 
north,  east,  south,  and  west. 

Geo.  p.  Buell, 
Lieutenant-Colonel  Eleventh  Infantry^  Commanding  Post, 

The  position  of  the  flag-staff  is  marked  by  a  large  flat  stone  in  the  center  of  the 
parade-ground,  and  the  meridian  having  been  previously  determined,  a  true  west  line 
was  run  from  the  center  of  this  stone  across  the  Big  Horn  River  (the  width  of  which 
was  determined  by  triangulation)  to  a  point  10  miles  due  west  of  said  center  stone. 

This  point  was  reached  August  4.  It  is  marked  by  a  stake,  and  is  1,207  feet  south 
of  stake  on  Fort  Ellis  stage-road,  the  latter  stake  measuring  7  feet  in  length  and  5 
inches  in  diameter,  being  firmly  set  and  marked  **U.  S.  R.  Western  Boundary." 

From  the  left  bank  of  the  Big  Horn  River  this  line  passed  over  a  dry  alkaline  bot- 
tom, covered  at  first  with  balsam,  afterwards  by  sage  and  prickly  pear,  to  an  eleva- 
tion at  18,900  feet  from  site  of  flag-staff;  thence  across  two  ravines  to  a  still  greater 
elevation,  with  soil  a  little  superior  and  better  grass.  The  telegraph  line  and  stage- 
road  to  Fort  Ellis  pass  over  this  bench  about  half  a  mile  north  of  the  line,  and  grad- 
ually couver<^ing  to  it;  the  telegraph  line  crosses  at  :^9,350  feet,  and  recrosses  at  48,350 
feet.     The  road  crosses  at  43,040,  and  recrosses  at  50,380  feet. 

At  32,500  feet  the  line  led  off  the  elevated  ground  into  a  creek  valley  scored  by  a 
network  of  washouts  and  water-holes,  all  dry  and  cracked  at  this  season. 

At  41,500  and  41,900  feet  the  line  crosses  water-holes  containing  alkaline  water, 
and  about  200  yards  to  the  right,  and  opposite  a  point  43,040  feet  from  center  stone, 
stands  a  large  water-hole,  extending  180  feet  in  length,  with  a  maximum  width  of  5 
feet,  and  at  this  season  separated  into  two  portions.  These  pools  are  known  as 
Clarke's  Pools,  or  9  mile  pools,  and  although  alkaline  they  are  very  acceptable  in 
this  thirsty  region.  Water  is  to  be  found  always  in  these  pools,  and  travelers  pass- 
ing over  the  stage-road  rarely  pass  without  resting  there. 

At  45,700  feet  a  divide  was  reached,  the  highest  elevation  on  the  line,  not  including 
the  site  of  Fort  Custer.  From  this  divide  to  the  western  boundary  the  ground  slopes 
down  gradually  to  a  creek  b«d,  which  is  situated  close  to  the  stake  marking  the 
western  extremity  of  the  base  line.  This  creek  has  plenty  of  water  in  pools,  and  is 
lightly  timbered  with  cottonwood  and  young  scrub  ash.  Its  valley  is  about  600  yards 
in  width,  with  balsam,  rosebushes,  and  butt'alo  ^rass  of  a  superior  quality,  the  prin- 
cipal features.  Sage  and  grease  wood  are  also  fairly  represented.  The  valley  anords 
very  fine  grazing,  which  the  animals  appeared  to  enjoy.  As  yet  no  wood  was  en- 
countered suitable  for  camping  purposes,  but  in  anticipation  of  such  an  experience,  a 
supply  was  taken  along  from  the  post. 

Turning  due  south  from  the  stake  before  mentioned  the  southern  half  of  the  western 
boundary  was  run,  leading  down  the  creek  and  crossing  it  several  times.  At  5,364  feet 
the  summit  of  a  high  ridge  of  hills  was  reached,  and  the  boundary  was  continned 
over  a  rough  elevated  country,  fairly  grassed  to  a  point  18,000  feet  dne  sonth  of  the 
western  extremity  of  the  base  line.  Thence  down  a  steep  pitch  to  a  creek  valley,  well 
grassed,  with  water  in  pools,  slim  in  quantity  and  of  a  very  alkaline  quality.  At 
38,000  feet  bad  lands  were  encountere«i,  with  cone-like  elevations,  black  and  bare, 
smooth  and  round,  and  reaching  to  41,660  feet,  at  which  point  the  high  roagh  ground 
branches  away  to  the  right,  and  rolling,  well-^^Msed  prairie  entered  npon.  Water 
in  holes  was  encountered  many  times  after  clearing  the  hiUs,  the  country  became  more 
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pleasant  aud  intere^stiui;^  and  the  gras8  plentiful  and  good.  This  rolling,  pleasaut 
country  continued  to  tne  southwest  corner  of  the  reservation,  where  a  large  post,  • 
feet  long  and  9  inches  in  diameter,  wea  firmly  planted  in  the  ground  and  marked  **U. 
S.  R.,  S\V.  Cor.  1879." 

The  corner  post  stands  about  midway  between  the  summit  and  base  of  a  low  ridge 
leading  in  a  westerly  direction  to  the  hills  beyond,  and  can  be  easily  foond  from  it$ 
proximity  to  a  small  patch  of  timber  standing  out  alone  on  the  prairie  about  three- 
fourths  of  a  mile  east  of  a  point  one-fourth  of  a  mile  north  of  the  comer  post. 

Wood  and  water  sufficient  for  camping  purposes  was  secured  at  a  point  aboat3  mile» 
east  of  the  southwest  comer. 

The  southern  boundary  of  the  reserve  from  the  southwest  comer  to  the  left  bank  of 
the  Big  Horn  River  passes  over  a  luxuriantly  grassed  and  level  prairia,  exhibiting  no 
timber  whatsoever  to  the  eye  save  the  two  patches  already  mentioned  viz,  one  patch 
near  the  comer,  the  other  3  miles  east,  and  the  location  of  one  of  our  camps. 

A  road  to  Fort  C.  F.  Smith  (at  present  unused)  was  crossed  at  12,500  feet  due  eset 
from  the  southwest  comer,  and  the  high  bank  of  the  Big  Horn  River  reached  at  20,eWI 
feet.  Stakes  were  established  on  the  boundary  line  on  both  banks  of  the  river,  that 
on  the  right  bank  being  plac^ed  and  driven  by  two  men  of  the  party  who  swam  tht 
river  carrying  an  ax  between  them. 

While  thus  occupied  the  rear  Gagman,  positioned  about  3,000  feet  l>ehindthe  transit, 
deserted  his  post  and  ran  swiftly  towards  the  party.  He  rex>orted  the  dose  prozimity 
of  a  party  of  Indians  whom  he  stated  had  deliberately  fired  two  volleys  at  him.  A 
brisk  breeze  was  blowing  towards  the  point  indicated  as  the  Indian  position,  which 
proved  to  be  the  camping  place  of  the  previous  evening.  The  fact  that  none  of  thf 
party  on  the  river  bank  heard  the  shooting  nmy  be  attributed  to  this  cause.  A  mao 
mounted  on  the  only  saddle-horse  in  the  party  was  8<*nt  out  to  reconnoiter,  andhr 
discovered  a  party*  of  five  Indians  galloping  up  the  valley  in  the  direction  of  the 
comer  post.  A  few  moments  later  and  they  became  visible  to  the  whole  party.  No 
further  molestation  occurred,  and  the  work  of  establishiuff  the  stakes  was  completed. 

The  left  bank  of  the  Big  Horn  River  at  this  point  is  about  120  feet  high  and  vex; 
precipitous,  its  descent  being  quite  dangerous  and  difficult,  while  the  right  banku 
low  and  sloping  to  the  prairie  beyond. 

From  our  elevated  jiosition  the  course  of  the  river  could  l»e  traced  fh>m  the  Big 
Horn  Cafion  to  the  foot  of  Far  West  Island. 

From  the  stake  on  the  left  bank  of  the  Big  Horn  the  river  was  meandered  br 
courses  and  distances  to  a  stake  on  the  left  bank  of  the  river  opposite  Fort  Cnst«f 
temporarily  placed  at  a  point  2,\)VA\  feet  due  west  of  the  center  stone  of  the  parade 
ground. 

From  the  stake  on  the  southern  boundary  the  high  bank  continues  down  for  a  dif- 
tanre  of  nearly  5  miles,  until  a  fine  running  stream  with  gravelly  bed  was  reached 
Ilen^  the  hills  recede  from  the  river,  while  the  river  itself,  as  if  unable  to  travel  with- 
out some  support,  seeks  the  high  blufi^'s  on  its  right ,  spreading  out  to  a  great  width  in 
its  endeavor,  and  forming  the  largest  island  in  the  nver,  named  "Far  West  Island,^ 
after  tlie  steamer  *'Far  West,"  which  ascended  to  the  foot  of  the  island  in  1876^  under 
command  (»f  Capt.  Orant  Marsh.  From  the  crossing  of  the  creek  before  mentioned  the 
courses  were  run  along  the  bottom,  outside  of  the  timber^  as  the  meana  at  my  con- 
niand  would  not  enable  me  to  make  any  closer  surveys. 

rpon  our  arrival  at  the  post  I  reported  the  Indian  affair  to  the  commanding  offlcer. 
Capt.  (i.  K.  Sanderson,  and  at  the  same  time  requested  that  two  addit&on&l  men  be 
allowed  to  the  party.  My  recjuest  was  immediately  granted,  and  the  partT  then  eoa- 
sisted  of  1  non-commissioned  officer  and  11  privates  of  the  Eleventh  Isiiuitzy,  tve 
civilian  teamsters,  Culligan,  and  myself— 16  men  in  all. 

Auguni  10. — Ketuming  along  the  stage-road  to  Fort  Ellis,  the  stake  sitnated  10 
miles  due  west  of  the  position  of  the  fiag-stalf  was  reached,  and  preparatioma  msde 
to  continue  the  northern  half  of  the  western  boundarv  to  the  northwest  oomer. 

This  line  leads  over  a  very  rolling,  hilly  country,  fairly  grassed,  and  ont  np  with 
water  courses,  all  more  or  less  stocked  with  pools  of  alkaline  water;  sage  and  caetu 


a  (lull  slate  color  and  perfectly  dastitute  of  any  vegetation  whatever. 

At  9  miles  and  2.0<.i0  feet  the  line  reached  the  foot-hills  at  the  base  of  Pine  Ridge,  s 
lofty  f«)rniati<in  ami  tin'  divide  between  the  Yellowstone  and  Big  Horn  riven.  Thit 
iiorthwi-st  c*»rner  post  was  set  «m  tb«-  easTeru  slope  of  this  ridge,  and  abont  midwsT 
between  its  ba^e  aud  suinniit,  in  a  pockft  mounted  on  either  side  by  immenae  masw* 
of  rock.  We^i  of  tlit»  corner,  lli».*J  fi-i-t.  stands  a  huge  bowlder,  which  afforded  eveir 
advaiita:Ce  t<»r  nsf  as  an  irulicator  of  tlif  ))o.sition  of  the  pine  post  marking  the  nortb- 
west  cnruiT.  The  p«»si  i>  nnrked  ■•  V.  s.  K.,  NW.  Cor.,  ll?79,*'  and  the  bowlder  if 
marked  on  it-  >oiitli»rn  fac- with  th*-  folli»wing  inscription:  "U.  S.  R.,  NW.  Cor.. 
IIM/J  f.-.-r  i:.     St  »•  -tak.-  •-■'.•■     rini  locky  nature  of  the  ground  prevented  ns  sinking 


APPENDIX    ss  2533 

the  comer-post  to  a  greater  depth  than  9  inches,  bat  earth  and  rocks  were  piled  up 
around  the  post,  rendering  it  solid  and  firm. 

The  bowlder  is  a  permanent  landmark,  and  is  visible  from  the  southern  approach. 

From  this  comer  the  boundary  extends  due  east  to  the  left  bank  of  the  Big  Horn 
River,  wliich  it  intersects  at  a  distance  of  9  miles  3,307.1  feet.  The  country  it  passes 
over  is  well  watered  with  gravelly-bedded  creeks,  which  contain  good  spring  water 
near  their  sources  in  Pine  Ridge,  but  whose  excellence  ^adually  deteriorates  as  its 
distance  from  the  ridge  increases.  The  general  description  of  the  country  from  Pine 
Rid^e  to  the  hills  bounding  the  Bighorn  valley  on  the  west  is  rolling  and  fertile,  with 
DO  timber  except  the  pine  on  and  close  to  the  ridge. 

Some  prominent  landmarks  exist  along  this  line,  viz,  '^  Boundary  Butte,"  a  com- 
pact, conical  mass,  topped  with  rock  300  feet  south  of  a  point  8,500  feet  east  of  north- 
west comer.  A  huge  bowlder  160  feet  south  of  a  point  16,810  feet  east  of  northwest 
comer.  A  hill  witn  a  huge  flat  rock  protruding,  table-like,  from  its  southern  face  80 
feet  north  of  a  point  17,635  feet  east  of  northwest  corner. 

At  36,730  feet  east  of  northwest  corner  a  ravine  is  traversed  with  two  springs  at  its 
head  10  feet  south  of  the  line,  the  line  continuing  down  the  ravine  670  feet  to  the 
beautiful  valley  of  a  dry  creek  900  feet  in  width,  named  '*The  Boulevards,'*  crossing 
the  same  near  its  mouth,  and  ascending  the  low  ridge  overlooking  the  valley  of  the 
Big  Horn ;  thence  across  a  richly-grassed  bottom  to  the  river,  intersecting  the  stage- 
road  to  Terry's  Landing,  at  43,447  feet,  and  the  military  telegraph  line  at  45,945  feet 
from  northwest  comer. 

It  may  be  interesting  to  note  that  the  needle  of  the  transit  while  in  the  vicinity  of 
Boundary  Butte  becnnie  very  unreliable  L*nd  much  agitated.  Needle  readings  were 
only  used  in  recording  topographical  bearings. 

A  7-foot  stake  was  hrmly  placed  on  the  east  side  of  the  stage-road,  with  the  words 
'^  U.  S.  R.,  Northern  Boundary"  marked  thereon,  and  a  7-foot  poet  was  firmly  planted 
on  the  left  bank  of  the  Big  Horn  River  at  its  intersection  with  the  northern  Doundaiy 
and  marked  *•  U.  S.  R.,  Northern  Boundary." 

From  this  point  th-t  Big  Horn  River  was  meandered  by  courses  and  distances  to  the 
stake  on  the  left  bank  of  the  river  opposite  Fort  Custer. 

A  ranch,  occupied  by  a  man  named  Wiedman,  is  situated  in  a  bend  of  the  river 
about  3  miles  below  the  fort.  It  is  surrounded  by  fertile  meadow  land,  which,  at  the 
time  we  passed  through,  was  yielding  a  second  crop  of  hay  fully  nine  inches  in  length. 
His  garden  was  also  very  promising  and  good. 

Clarke's  and  Ramsey's  ranches  are  situated  on  the  west  side  of  the  river  close  to  the 
ferry  crossing.  Ramsey  keeps  a  dairy,  and  furnishes  milk  and  butter  to  the  inhabit- 
ants of  the  fort. 

Having  completed  the  survey  of  that  portion  of  the  proposed  reservation  lying  on 
the  west  side  of  the  Big  HornRiver,  the  party  and  wagons  were  transferred  to  the 
east  side,  and  after  receiving  the  necessary  supplies  we  traveled  over  the  eastern  road 
to  Fort  Smith,  and  encamped  on  the  Big  Horn  River  near  the  stake  established 
August  6.  This  point  was  reached  August  16.  A  large  camp  of  Crow  Indians  kept 
us  company,  and  occasioned  us  any  amount  of  annoyance.  The  width  of  the  river 
was  determined  by  tri angular i<m,  and  the  southern  boundary  continued  over  the 
nu'adow  bottom  on  the  eait  side  of  the  river  to  the  hills  forming  its  eastern  bouudary, 
rheuco  over  an  exceedingly  rough  and  hilly  section  to  the  divide  between  the  Big 
Horn  and  Little  Big  Horn  rivers. 

The  Fore  Smith  road  is  intersected  at  27,760  feet  east  of  southwest  corner  where  a 
.stake  is  sot  and  maiked  '' U.  S.  R.,  Southern  Boundary."  From  the  summit  of  the 
divide  r)2,154  feet  from  southwest  corner,  a  tine  view  was  obtained  of  the  country 
towards  the  Little  Big  Horn.  No  more  rough  country,  V)ut  a  gradually  sloping  and 
well-grassed  rolling  prairie.  Some  dry  water-courses  were  crossed,  and  a  dry  creek, 
in  the  valley  of  which  some  oottouwood  is  visible.  The  Little  Big  Horn  wasVeachea 
at  a  distance  from  the  southwest  comer  of  81,580  feet  or  15^  miles  nearly,  and  from 
xhr  Big  Horn  River  of  11|  miles  nearly.  The  Fort  McKinney  stage  road  was  iuter- 
s«'ote<l  Jit  80,024  feet,  and  a  sharp  hill  on  the  left  bank  of  the  river  at  80,569,  where  a 
])ost  wjis  established  and  marked  "  U.  S.  R.,  Southern  Boundary,  Military  Reserve." 
The  wonls  "Military  Reserve'*  were  added  to  distinguish  this  boundary*  mark  from 
other  stakes  in  the  vicinity,  it  being  evident  that  the  southern  boundary  would  pass 
(lose  to  Custer's  Monument  and  through  the  proposed  national  cemetery. 

As  yet  on  the  southern  boundary  no  sage  had  been  met  with,  the  ground  being  fer- 
tile and  well  grassed.  The  rough  couutry  west  of  the  divide  between  the  rivers  is 
fairly  •grassed,  with  the  exce}>tion  of  sojue  elevations  near  the  divide  which  are  totally 
devoid  of  vegetation. 

Through  the  timber  on  the  left  bank  of  the  Little  Big  Horn  a  passage  300  feet  in 
length  was  cleared,  and  tin?  river  being  only  12'J  feet  wide  the  measurement  was  made 
by  chain  and  rope  made  fast  together,  and  the  boundary  continued  over  the  valley  on 
ithe  east  side  of  the  river  to  the  blutfs  made  famous  by  the  battle  of  June  25,  1876. 

The  Little  Big  Horn  is  thickly  timbered  and  has  a  switt  current  of  excellent  water. 


2534  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

In  high-water  certain  fords  have  to  be  used,  while  at  this  season  the  river  may  be 
crossed  almost  anywhere. 

At  the  point  where  we  encamped  7  feet  of  water  was  discovered,  while  a  few  yards 
above  and  below,  the  river  flowed  over  a  firm  gravelly  bottom  at  an  average  depth  of 
14  inches.  Catfish  and  pike  were  canght  in  goodly  numbers.  iYesh  bear  tracks  were 
discovered  on  the  bank  of  the  river  near  camp.  BuUberries  and  choke-cherries  of  a 
snperior  quality  were  discovered  in  CTeat  abundance. 

The  valley  of  the  Little  Big  Horn  River  is  one  continuous  rich  meadow.  From  tbe 
bluffs  forming  the  eastern  boundary  of  the  bottom  to  the  southeast  comer  the  country 
is  rough  and  dry,  and  the  line  leads  over  many  prominent  ridges. 

The  highest  elevation  on  the  east  side  of  the'  Little  Big  Horn  was  reached  at  102,952 
feet,  or  about  half  a  mile  from  the  stake  marking  the  southeast  comer.  This  hill  is 
easily  distinguished  from  the  stake  ou  the  knoll  near  the  McKinney  road.  The  south- 
east comer  is  situated  on  the  brow  of  a  small  hill  about  3  miles  west  of  the  pine  ridge 
to  the  east  of  the  Little  Big  Horn  River,  and  600  feet  from  the  creek  flowing  into  that 
river  below  the  battle-field.    This  creek  is  known  as  Yates  Creek. 

A  post  8  feet  long  and  7  inches  in  diameter  Avas  established  and  marked  "  U.  8.  R., 
SE.  Cor.,  1879,"  and  to  distingnish  it  the  words  "  Military  Reserve"  were  added. 

Without  including  the  two  rivers,  the  sonthern  boundary  encounters  no  wood  what- 
ever, and  water  was  met  with  only  ou  one  occasion,  viz,  at  the  entrance  to  the  broken 
country  on  the  east  side  of  the  Big  Horn,  the  water  of  that  place  being  very  alkaline 
and  undrinkable.  A  few  scattering  cotton  wood  trees  are  to  be  found  sSongVhe  banks 
of  Yates  Creek,  and  the  creek  entering  the  Little  Big  Horn  from  the  west,  to  which 
allusion  was  made  previously. 

Very  little  game  was  seen  after  crossing  the  Big  Horn,  and,  as  yet,  none  killed  by 
any  of  the  party. 

Starting  from  the  southeast  corner,  the  eastern  boundary  leads  over  a  rough,  poor 
country  to  the  Pine-Ridge  Divide  between  Tullock's  Fork  and  the  Little  Big  Horn 
River. 

Strongly-impregnated  alkali  ))ools  were  found  in  the  bed  of  Yates  Creek,  1,300  feet 
north  of  the  southeast  comer.  The  water  they  contained  was  very  bad.  The  appear- 
ance of  the  country  undergoes  an  immediate  and  remarkable  change  from  that  nith- 
erto  traversed.  Sage  in  great  quantities  covers  up  the  whole  surface,  and  crowds  out 
all  other  vegetation — the  soil  strong  and  dark-colored,  dry  and  alkaline.  Gypsum 
springs  are  numerous,  with  a  scanty  supply  of  undrinkable  water,  while  the  beds  of 
the  gulches  where  they  exist  are  crj'stnlized  in  the  immediate  vicinity  of  the  springs. 

The  summit  of  the  Pine-Ridge  Divide  was  reached  after  crossing  many  deep  ruts  and 
gulches  leading  west  from  the  ridge  at  20,330  feet  from  the  southeast  comer.  This 
divide  has  a  rocky  summit,  with  stunted,  thinly-scattered  pine,  and  loose  sandy  soil. 
Twenty-one  feet  west  of  the  crossing,  at  20,330  feet  north  of  the  southeast  corner,  is 
a  large  sandstone  bowlder  with  the  letters  **U.  S.  R."  cut  deep  into  its  face. 

The  crossing  of  the  divide  opened  up  to  our  view  a  beautiful,  well-grassed  rolling 
country,  traversed  by  a  fairly- timbered  creek  with  plenty  of  good  water,  which  finds 
its  way  from  the  well-timbered  sh)i)e  on  tlie  east  side  of  the  pine  ridge.  Game  plen- 
tiful, especially  black-tailed  deer.  Pine,  mountain  ash,  box-elder,  and  hickorv,  as 
well  as  Cottonwood  and  rose-bushes,  are  to  be  found  in  the  valley  of  this  creek,  wnich 
is  one  of  the  headwaters  of  Tullock's  Fork. 

A  tall  pine  butte  stands  to  the  east  of  camp,  Avhich  is  situated  about  one  mile  north 
of  the  divide.  The  soil  of  the  valley  is  fertile  and  the  grass  very  abundant.  From 
this  valley  the  line  ascends  to  the  divide  between  the  Big  Horn  River  and  Tullock^s 
Fork,  the  ground  becoming  quite  rough  and  stony.  Numerous  beautiful  masses  and 
peculiarly-shaped  buttes  grace  this  section. 

Twin  Buttes,  a  prominent  mass  stands  to  the  west  near  the  boundary,  and  at  the 
junction  of  the  three  divides. 

Farther  to  the  north,  and  500  feet  east  of  the  line,  stands  a  modest  butte,  capped 
with  a  handsome  sandstone  formation  shaped  like  a  vase  or  urn,  which  was  named 
**Abbott's  Urn,"  after  a  member  of  the  party  who  had  from  the  beginning  of  the  sur- 
vey evinced  a  marked  and  beneficial  interest  in  the  work.  This  butte  is  situated  im- 
mediately on  the  divide  between  Tullock's  Fork  and  the  Big  Horn  River,  and  is  visi- 
ble from  the  road  to  Fort  Keogh,  south  of  the  Yellowstone,  which  intersects  the  eastern 
boundary  a  short  distance  farther  north.  The  line  crosses  the  divide  again  at  53,861 
feet,  where  a  beautiful  view  ot  the  mountainous  region  lying  to  the  west  was  obtained. 
A  few  scattering  pines  grow  on  the  divide  at  this  point.'  The  letters  *'  U.  S.  R."  were 
cut  into  a  bowlder  on  the  summit. 

At  56,200  feet  the  line  passes  on  to  the  Big  Horn  slope  over  a  rocky  precipice  to  a 
slope  cut  up  with  numerous  deep  pine  ravines,  which  held  out  hopes  to  the  party  of 
obtaining  good  water.  But  we  were  doomed  to  disappointment,  which  a  careful  search 
for  the  much-needed  element  realized.  No  water  can  be  found  on  the  Big  Horn  slope 
of  the  divide  at  this  season;  while  on  Tullock's  slope  water  is  to  be  found  without 
any  difficulty.    The  Big  Horn  slope  is  dry  and  barren,  while  just  across,  the  divide  the 
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country  is  beautifully  verdant  and  grassy,  the  water  plentiful  and  good — a  perfect 
Eden  in  comparison  to  the  Sahara  beyond.' 

From  the  high  ground  east  of  Twin  Buttes  that  noble  peak  in  Wolf  Mountains, 
called  "  Wagner's  JButte,"  is  plainly  visible.  It  was  used  as  a  signal-station  before  the 
introduction  of  telegraphic  communication  to  Forts  Keogh  and  Custer.  Our  camps, 
while  surveying  this  line,  were  invariably  made  on  Tullock^s  slope,  which  is  fairly 
timbered  with  pine,  cottonwood,  hickory,  and  ash. 

The  Little  Big  Horn  Ridge  brauches  away  to  the  west  from  Twin  Buttes,  and  is  per- 
fectly bare  of  any  timber.    No  game  seen  except  on  Tullock*s  slope. 

At  Gl,320  f<M»t  from  the  southeast  corner  the  line  touches  the  rocky  summit  of  the 
divide,  and  the  letters  '^  U.  S.  R."  were  cut  in  the  face  of  the  rock. 

Froiii  the  last  crossing  on  to  the  Big  Horn  slope,  the  divide  presents  a  precipitous, 
rocky  face  towards  the  west,  while  towards  the  east  the  slope  is  gradual  and  well 
grassed.  Ar  68,500  feet  the  main  divide  is  again  crossed  for  the  last  time.  Numerous 
cones  of  friable  sandstone  grace  its  summit  and  pine  timber  is  plentiful  at  this  point, 
but  not  suitable  for  any  practical  use.  Many  places  along  the  line  where  sandstone 
bowlders  occur,  near  transit  stations,  the  men  of  the  party,  during  the  brief  halts, 
used  their  pocket-knives  scoring  the  letters  **  U.  S.  R."  deep  into  the  rocks,  with  their 
names  underneath. 

At  78,956  feet  a  spur  of  the  divide  was  reached,  and  at  80,826  feet,  after  cutting 
away  some  timber,  entered  a  beautiful  and  fertile  valley  draining  into  TuUock^s  Fork, 
well  timbered  and  fairly  watered.  "Gracious  Butte,"  a  handsome  conical  formation, 
capped  with  rock,  stands  out  prominently  in  this  valley  to  the  east  of  the  divide, 
and  about  half  a  mile  west  of  the  boundary.  It  was  named  after  Miss  Oracle  Sander- 
son, daughter  of  Captain  Sanderson,  Eleventh  Infantry,  and  from  its  shape  and  posi- 
tion forms  a  prominent  landmark  in  this  section.  This  slope,  as  usual,  furnishes  pine 
and  cottonwood,  and  plenty  of  good  water  for  camping  purposes.  From  this  valley 
the  line  leads  over  a  rolling  country,  scoured  by  water-courses,  leading  to  Tullock's 
Fork,  which  stream  now  becomes  visible  to  the  east.  A  huge  rock  is  intersected  by 
the  line  at  90,040  feet  from  the  southeast  comer,  and  the  letters  **  U.  8.  R."  were  cut 
deep  into  its  face.  The  northeast  corner  is  situated  in  a  pleasant  valley  near  the  base 
of  a  spur  of  high  hills  extending  from  the  Big  Horn  Divide,  and  close  to  the  mouth  of 
Smith's  Cation.  The  corner  post  was  firmly  placed,  and  marked  **U.  8.  R.,N£.  Cor., 
1879." 

The  main  stream  of  TuUock's  Fork  flows  past  at  a  distance  from  the  comer  of  abont 
li  miles  to  the  east,  and  bounded  on  its  eastern  bank  by  high  mountainous  conntry. 
From  the  northeast  corner  the  country  on  all  sides  presents  a  very  rough  appearance. 
The  northern  boundary  of  Smith's  Ca&on  shuts  out  approach  from  the  north,  and  hiffh 
hills  immediately  to  the  west  render  approach  from  that  direction  impossible ;  the 
mountainous  country  east  of  Tullock's  Fork  completely  blocks  the  entrance  in  that 
direction,  and  that  our  wagons  are  really  in  this  valley  is  the  only  oonvincing  proof 
that  the  valley  could  be  reached  at  all  by  wagon. 

From  the  northeastern  comer  the  eastern  portion  of  the  northern  boundary  was 
run  over  the  rou^^hest  country  experienced  jet  by  lis.  The  line  leads  immediately  over 
a  spur  of  the  divide  overlooking  the  beautiful  cafion,  and  continues  over  pine-covered 
ridges  and  deep  well  watered  gulches  to  the  head  of  the  cafion,  which  was  reached  at 
13,000  feet  from  northeast  corner  and  the  summit  of  the  divide  at  16,200  feet. 

Smith's  Canon  is  well  timbered  with  pine.  Au  accident  oc^cnrred  on  August  24,  the 
date  of  the  establishment  of  the  northeast  comer,  which  senously  affected  the  move- 
ments of  the  party.  One  of  the  wagons  was  upset  and  wrecked,  and  the  teamster, 
James  Smith,  had  his  left  leg  broken  midway  between  the  ankle  and  knee.  Camp 
was  pitched  near  the  scene  of  the  accident,  and  medical  assistance  sent  for  to  Fort 
Custer.  Wood  was  obtainable  at  camp,  and  water  was  carried  on  paok-mnles  from  a 
spring  about  1  mile  distant.  A  signal  tire  was  kept  continually  burning  on  the  snm- 
mit  of  the  highest  peak  near  camp  to  guide  the  party  returning  from  Fort  Custer.  In 
the  mean  time  the  topography  of  the  remaining  portion  of  the  northern  boundary  to 
the  Big  Horn  River  was  noted.  From  the  summit  of  the  divide  the  country  between 
it  and  the  river  is  one  great  collection  of  hills,  valleys,  and  ravines.  The  hills  are 
generally  dotted  with  pine  of  a  small  growth ;  no  water  was  encountered. 

About  2  miles  east  of  the  Big  Horn  the  ground  loses  its  very  hilly  nature,  and  gently 
rolling,  gradually  sloi>es  to  the  river  bank,  which  is  about  50  feet  high  at  that  pointL 
The  nortneast  section  of  the  reserve  is  not  practicable  for  wagons. 

The  injured  teamster  was  transported  from  Smith's  Cafion  (named  after  him)  to  Fort 
Custer,  under  the  care  of  Hospital  Steward  J.  Rhinehart,  and  the  party  reached  Custer 
Au8:ust  2H,  and  encamped  on  the  Little  Big  Horn  River,  about  3  miles  above  the  post. 
The  only  ranchmen  on  the  reserve  are  the  following :  Dana,  Ramsey,  Clarke,  and 
Wiedman.  Dana  and  Ramsey  keep  dairies  and  furnish  the  occupants  of  the  post  with 
fresh  butter  and  milk.  From  personal  experience  I  am  happy  to  state  that  better 
dairy  produce  than  Mr.  Dana's  I  never  tasted  before  nor  since.  The  well-stocked  cel- 
lars at  the  post  speak  volumes  for  the  land  in  the  river  valleys  as  suitable  for  cultiva* 
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tinn.  The  grout  draxvbaalu  oominuii  to  rhtiitioi'cnltivntiouttxutin  Ibis  aHctlon  un-nll 
«a  III!  Dlbi-rB.  null  was  SBill}-  cxeupliilud  Uttt  Bummnr.  A  lioavj'  liall-dMrni  poMuid  a\n 
the  [loHt  in  June,  brnnlcin^  iieiirly  t^verf  jiuiie  of  gloM  at  the  pan.  Tlii-  dtiaiatpi  li>lhi< 
orups  fruiu  sugU  a  vlnituCioii  mutt  bare  bc-cn  (.'oaiidcrabli^.  Fruin  Augon  to  Ormbci 
tkc  c'uuntr;  iu  all  tliKutUiua  set-mud  to  be  uu  &re,  urul  |>rn}>orty  >t  so  rlmo  viw  aitle 
from  iu  fonrful  rkVKgon. 

The  timber  wltluii  tliu  liuiita  of  tlia  proposed  riMcrvu  uiaj-  be  •aaimoii  np  in  k  tv 
wurd«,  vit,  tlutt  irn  tbe  buuks  uf  tbo  rivvn  mnintv  cnttouwDod :  auiun  pine  In  Uw 
niirtbwust  uud  noctburiMt  ournan,  bat  iiunlBoinnl  lor  axis  VT%otio»l  purposm.  Tli* 
tiiobis  iisad  iu  baildinu  the  post  irits  prucured  from  Piti<-  Bidgo  oiitsidn  Iha  iiarthirBit 
oniHriirtbaresorvd,  Tli(<  ^uuntlaixa  of  tbis  pine  18  35  tnit.  long  by  Utn«bo*)ndinai' 
eter.  Some  metiaurE^  53  feet  in  luigtb  und  3  feat  in  diiuuetor,  and  vomopino  trc«  fa»v* 
furuisbei  e»cli  two  saw-logs  16  foot  in  len^tU  «nd  new  nw-Iug  It  fisot  in  lon^rtb. 

Tha  pine  iu  tbe  nortboHst  aoriier  of  the  r«aerv«ti<m  i*  nut  itvailablc,  Uib  caaaUj  W 
ioff  Bo  rougb  uiid  tbe  timber  atontud  and  v«ry  much  aouttcfud. 

Before  oouoludiuf  tbia  report  I  wuiildr(»peotfuU,VBUit«tli»tU)v  mod  to  KcoabpHa- 
iog  tbrongh  tbe  eaat"Ha  portiouof  tbe  reaervo  is,  Iuboj- tbe  very  btaitof  it,  bad.  (Jot- 
emmeut  teams  may  pass  over  it,  but  priviite  owners  of  Htook  wka  bold  the  bokllh  of 
tbeirauimals  and  tbe  safety  of  tbeir  wagons  at  beart,  and  wbo  are< Beiiuutited  artli 
this  routb,  wonld,  under  usdaI  airoumstttuucMi,  noTor  tbiuk  uf  tiwreliii);  over  it.  Tb» 
roail  to  ULg  Qora  OejHit,  oroskiue  the  Vellowstono  at  that  point  by  tartj,  nad  down 
tbe  left  bank  of  tbe  nver,  iBeK(!«llent,r»niukubly  level,  KndlS}lintle«inrDn|(tli.  Thit 
diatiuieu  waaasoertaiuedfroniiMtuAludometormettaiirDmenttAkuBbymr  whik  tiatel- 
int!  from  Ci»ter  to  Keogb  in  Buptomber,  n  list  of  nbioh  ii  rvspealftilly  kppaiuUd. 

COSTKK'g   BATTM:  OBOt'M). 

Tliu  verbal  inatnicttona  of  the  chief  encinmT  of  the  departtiumt  rejt>rdtag  tbs  Nit' 
vey  orCusteC'D  battle  ground  were  as  folTiin'B: 

lat.  To  aecertaiu  the  genernl  direction  of  that  porlloa  of  the  Uttlo  Bi|t  lliiru  itiyi 
flowiu^c  through  tbe  proposed  reserve. 

Sd.  The  T«sarve  to  be  luctanpilar,  with  the  eaatum  und  western  liuondnrltw  panl' 
lei,  or  nearly  »o,  tii  tbe  geuerafdirectioD  of  tlM  river. 

^.  The  northern  bouudBry  to  pass  one  mile  distnnt  iind  tbe  eastern  liininilitry  our 


After anrveyiug  tbe  riverandpUttiing  ibe  work  thefollaiirliiKbounil>ui<M«i<r«<  wlii|> 
t«d.  vie: 

I-'Vum  II  point  (N.  33°  W,,  and  one  uiili'  diituut  from  tho  tuiuMrof  C*intar'«  ni"nii- 
inenl.)  marked  "I.  P."  the  boundarii^H  are  an  follows:  N.  55-  B.,  I  mllfi  llw^iot  S.  Xi 
K..  i>  miles;  thence  S.  55^  W.,  3  miles:  (lieuee  N.  no^  W.,  UidIIm!  UieiHW  N.  A6  K. 
*J  miles,  Ui  the  iilsee  of  beginning, 

Tbe  vuniiti.>u  of  tbe  needle  at  Cutter's  btittle  groumi  is  IV^  HO'  nitHt. 

(:ii>tr.r'«  looiHHiu'iit  is  »  pyiuoidal  pile  about  10  foot  high,  pnmpoMMl  uf  bifnciK,  a*i 
iui.'luM><l  t>iib  lu^--.     It  stands  on  the  elevation  known  b»  "tjiutlflr'*  Hill,"     The  iaiUal 

JLiiui,  1  mile  X.  3:^-  W..  is  marked  by  a  drcnlacstake,  4^  feftl<  tn  l«ngthftuitl)ineb«aiB 
iiiiui'tiT,  sunk  'H  feet,  with  earth  and  i^tonu  [lacked  uji  to  a  bi<l|;ht  «rf  1  tint.  Tb* 
si«ko  IN  marked   '  I.  P.,  U.  8.  N.  C."  on  the  lop. 

The  poets  uarkiug  tbe  corners  of  tha  propoasd  national  tiemnttiry  wvre  nixla  eajiee- 
ially  fur  the  purtiose  by  tbe  post-qnartemi aster  al  Fort  CilM»r;  patiited  Hhte,  vith 
Markorosiea  monntodou  the  ton;  measuring  13  inches  along  thu  Ht«tt.  and  9  iutrte* 
bi'BFn.    Tbe  posts,  >i  (bet  long  and  li  iDobes  si|uari>  at  tht>  eud,  wan<  tii»ile  uf  pine. 

Friim  tiie  moniiiuciit  to  the  1.  P.  the  line  ptumusilnwn  tharldgw,  rolling  and  atojitne 
gradually  downwards.  From  tbe  I.  P.  Iu  Ibe  uortlieast  earam  llic  liue  l«a'U  noun 
Uio  riMteru  slope  of  the  ridge,  orosses  Vatiw  Cruuk.  ami  uweiidH  ii  g«iil-1»  aloiie  to  tW 
uornor.     Tbe  grass  is  noarly  knee  deep  '>n  this  iii('11n«. 

Tb«  wiroM  is  marked  '■  U.  8.  N.  C,  NE.  Cor.,  IWtt.  Tbe  Cnsfer  ttattk».FMiU1  Sail 
Ccii.'y." 

Thu  eiMtecu  boundary,  after  orossing  Yfttm  (.'if^sk,  nntfaAn  n  sharp  fimkj*  ridg«- 
thenreorer  a  rough  valley  to  ihehiL'bbinil.reiifliiiiL'il  ;(t  •,>.!»•  I'm  I'liiiti  rbt>nnnV.aai 

corner;  tbonco,  overa  deepohaniii  "irli  .t  iiri,   niiiiiini;  !■. ■    .!.  <  u  vaiIhd  beymd 

whivhls  thehighesttn  that  sei'Iiiiii  '     '      ''   r-'i<i  ■    --    i  r>M<>  Iberaltry 

of  Rmdo's  Creek,  and  on  to  the  111'   ■  I,    i  ■  ■    .:■  '  i.    .       :.-<'nwkn 

Thf  southeast  cornar  is  siTiist.-u  i.,,ir..  .r  u.  ■  m  ;.  r.-.i".  i  I"  |..i-!  niarfcinrlbf 
posititui  of  the  ciimcr  is  situated  ;ili>  I'-i-i  iii.i.i  tin-  i.,i  pu-r  ."i  i  in-  "..ki..iicrn  iKinmUrr, 
and  marked  as  follows:  "U.  S.N.  C,  l»7a.Si;,Crir..:ili;feet  N.iM:.iiirinine"(withen 
iudjcator  pointing  in  tbe  direotiou),     ''The  Custer  ItatUe-Fiidd  Nat'l  Com'y." 

The  Huntbem  liotindary  to  the  Little  Big  Horn  puaaei  vvar  a  ahjpe  draiBiDg  lata 
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Bentet'n's  Creek.     This  slope  is  frequently  scored  by  ravines,  in  one  of  which,  at  3,900 
ffot  from  southeast  corner,  is  a  spring  of  alkali  water. 

The  hij^h  l)auk  of  the  river  was  reached  at  8,378  feet  from  the  southeast  corner,  and 
tin*  river  intersected  three  times  by  the  boundary  line,  which  continues  over  the  rich 
bottom  on  the  west  side  of  the  river  to  a  point  3  miles  from  the  southeast  comer, 
where  a  post  was  established  and  marked  "U.  S.  N.  C,  SW.  Cor.,  1879.  The  Custer 
Battle-Field  Nat'I  Cem'y."  This  post  is  set  up  near  the  bank  of  a  creek  flowing  into 
the  Little  Bi^:  Horn  from  the  west,  and  on  a  bench  near  the  level  of  the  table- 
laud  above.  The  southern  boundary  intersects  the  McKinney  road  at  11,34H  feet,  and 
the  high- water  road  at  15,000  feet,  or  within  840  feet  of  the  southwest  comer.  From 
this  corner  the  western  boundary  ascends  to  the  table-land  above,  and  over  a  remark- 
ably level  and  luxuriantly  grassed  country,  intersected  by  numerous  ravines  and 
creek-beds,  to  the  northwest  comer,  which  is  situated  in  a  ravine  in  view  from  the 
>itage-road,  which  is  only  half  a  mile  distant. 

A  beautiful  spring  of  excellent  water  was  crossed  on  this  line  at  a  distance  of  5,880 
feet  from  the  southwest  comer.  The  valley  of  the  creek,  intersecting  at  12,110  feet, 
is  thinly  timbered  with  cottonwood,  as  are  also  those  crossing  at  19,080  and  25,800 
feet,  respectively. 

The  northern  boundary  to  the  I.  P.  reaches  the  left  bank  of  the  river  at  3,273  feet 
from  the  northwestern  comer,  and  crosses  three  times,  reaching  the  right  bank  at  the 
third  crossing,  4,602  feet  from  the  northwest  corner,  thence  through  the  timber  on 
the  east  side  of  the  river  and  across  the  bottom  to  the  ridge,  and  to  the  place  of 
beirinning. 

The  d»*scription  of  the  inclosed  18  square  miles  may  be  summed  up  in  a-  few  words: 
Rich,  fertile  land  with  well-grassed  hills  and  meadow  valleys;  the  creeks  gener- 
ally dotted  with  cottonwood  trees,  while  the  river  itself  is  thickly  timbered  the  whole 
way  along  its  tortuous  course.  The  river  atlbrds  excellent  water.  Its  average  width 
is  1*20  feet,  and  depth  at  this  season  14  inches.  The  highest  elevation  on  the  reserve 
is  a  sharp  hogback  and  two  butt^s  situated  about  7,500  feet  northwest  of  Reno*8  posi- 
tion, and  forms  a  part  of  a  regular  nest  of  hills  bounded  by  the  river  on  the  west  and 
Reno'H  Creek  on  the  north.  Tne  face  of  the  blutfs  toward  the  river  is  steep  and  weU 
washed,  while  the  approaches  to  Reno's  Creek  are  sloping  and  well  grassea.  At  that 
])oint  where  the  river  recedes  farthest  from  the  hills  and  approaches  nearest  the  stage- 
road,  the  left  bank  of  the  river  is  perpendicular  and  20  feet  deep.  This  portion  of  tne 
valley  is  the  most  elevated,  as  a  glance  at  the  map  of  the  reservation  will  show.  The 
drainage  of  the  low  hills  on  the  west  side  of  the  river  flows  along  their  base,  and  enters 
the  river  by  a  deep  watercourse  near  the  u])per  end  of  the  reserve,  and  renders  a  bridge 
necessary  at  the  stage-road  crossing.     Running  water  at  the  crossing. 

From  Custer  Monument,  which  stands  on  the  highest  elevation  of  the  ridge,  the 
ground  towards  the  river  rolls  and  slopes  to  the  bank,  which  is  from  6  to  12  feet  in 
height. 

The  southern  boundary  of  the  proposed  military  reservation  intersects  the  northern 
l)onndary  of  the  proposed  national  cemeteiy  at  a  point  6,900  feet  from  the  northeast 
<orner,  and  again  at  4,850  feet  the  eastern  boundary  of  the  national  cemetery  is  crossed, 
thus  inclosing  '^Si^  acres,  or  ^  of  a  square  mile,  in  both  reservations. 

Returning  to  Fort  Custer  the  Little  Big  Horn  River  was  meandered  to  its  junction 
with  the  Big  Horn  River,  and  the  work  incorporated  on  the  map  of  the  proposed  mili- 
tary reservation.  The  company  and  post  gardens,  also  Dana's  garden,  on  the  left 
bank  of  the  Little  Big  Horn  River,  give  ample  proof  of  the  fertility  of  the  valley  of 
tliat  river. 

LIMESTONE    RESERVATION    AT   FOKT   C.    F.    S.MITH,    MONTANA. 

Tlif  road  to  Fort  Smith  from  Fort.  Custer  on  the  east  bide  of  the  Big  Horn  River 
lea<lH  over  the  high  ground  south  of  the  post  to  the  northern  extremitj'  of  the  bafl 
lands  over  which  the  sontln'rn  boundary  of  the  proposed  military  reserve  passes.  Here 
it  fh'seenils  to  the  valley  by  means  of  a  good  but  very  winding,  an<l,  in  some  places, 
steep  road.  Thence  to  Fort  Smith  this  valley  is  followed  over  good  meadow  land  and 
rich  pastnia^e,  crossini;  Rotten  Grass.  Soap,  and  Plum  Creeks  before  the  old  post  is 
leached.  Cani])  was  pitched  near  Beaver  Dam,  on  a  beautiful  mountain  stream  of  ex- 
cellent water,  the  principal  stream  of  the  vallev.  This  ]>oint  was  reached  Septem- 
ber {K 

The  survey  of  this  reserve  was  to  he  governe«l  by  the  following  order: 

'  General  Order  No.  2.] 

Headqcarters  Big  Horn  Post,  July  4,  1877. 

Pursuant  to  instructions  from  department  headquarters,  2  miles  square  is  hereby 
announced  as  a  government  reservation  at  old  Fort  Smith,  Mont. 

Said  reservation  is  hereby  located  so  as  to  include  the  old  government  post,  grave- 
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yard,  ami  tin.'  ii(l«j(*  ooiitaininis  the  liiiifst«)ue  l«Ml«re  of  rock  on  the  i-ast  and  ri^lir  Iki:.-}; 
of  tlu'  r>i^  Horn  KiviT. 

Hy  ordiT  of  LifUti'iiant-Coloncl  JJuoll. 

Haury  Tiffany. 
Sfcotid  Limtiuant.  J'^hreuih  Infantry^  PnMt  .-idjnfauf. 

Tin*  tlinMrtions  in  r.ln*  fon-^din^r  onlfi'  m'<mih'<1  so  full  and  t'Xplicir  that  tin-  cliii-f  ♦■i.- 
^ini'tT  of  tln^  jh'jiartnn'ut  did  in>t  ((nisidtT  any  fnrth«*r  instnicrions  ii»*crsNaiy.  A  y.*- 
lirninary  snrv«'V,  liowt'vrr,  dt^vrlojx-d  tin*  fai-t  that  tht*s<*  in>tra('tion'<  4-ould  mu  ^ 
caiTicd  out  to  tin*  h'ttrr.  'J'lic  N.niation  <>f  tin*  iiccdh*  at  Fort  Smith  is  1.--  !.'»  ;!i'  V 
Tin*  followin*^  houndarit's  w«rr  <l«Mid«-d  u])on  and  laid  out  by  nn*,  hfinix  «:iiv«iihm1  ""^ 
I'vcry  considi-ratioii  «(nitai"ii('«l  iu  tin*  nnhr,  with  llu*  exi-eption  of  tlie  I'xat-t  >liaitf ..; 
tin?  r»*s('rv«». 

Tin*  ]da(M'  of  hf-iiniin^  i>  a  point  oti  tin*  right  hank  of  tin*  lii^  Hnrn  IJivrr.  l.TTi 
ft'rt  duL*  north  of  a  point  7<ii»  fj-.-t  du«-  «'a^t  of  tin-  --it**  of  th«*  lla<;->taff  (»f  tho  old  p«'.-. 
said  ^itc  Uciny;  uiarkrd  hv  tin*  l>uit  of  tin*  lla^'-sfatf.  \vhi(.di  hail  hnru  cut  awav  >"i]|. 
tiini*  pr<*viously. 

Tin*  j)la(«'  of  l)«*;;inniii;x   is  niarkrd   hy  a  cottonwood  post  T  fci-t  Ion;;.  stri|»p«*d  ;i!i'i 
sunk  !•  tV't't,  earth  piii-d  to  a  ln*i^ht  of  I  foot  :  tin*  p<»st  Tnark<*d  hA  niisiako  **r.  >.  N 
C.  l"^7i»,  NH.  Cor."     Tin'  l»'ttt?r>  ••  ['.  S.  N.  C"  appt*ar  on  all  tin*  t'onnTs.  uwini:  tu  ;i- 
orroin'ous  iinprt'ssion   on  my  part   that    the  rcst'rvt*  was  to  hi*  set  aj»art  si>  a  natioii.i. 
conn-tery. 

This  .stake  is  situated  7  1  Iret  <hn*  south  of  hij^h- water  mark.  ]k>>rinnHiv!:  at  thi**  staki . 
the  reserve  boundary  runs  due  >outh  I  mile  and   '^.*>tn]  leet ;  thenee  dur  weNt  'J  mile-: 

■ 

thenee  due  north  to  mi<isiream  Uig  Horn  lliver;  theiu'e  down  said  midstream  »■»  it* 
intersection  with  the  ])rolon.nati<»n  of  tin*  eastern  boundaiy,  and  tln-nee  aloim  sirj". 
j>roloiigation  to  the  phiee  of  lM';riiiiiiii^. 

The  eastern  boundary  runs  over  a  level,  well-j^rassed  })lain  to  the  bast*  <^f  a  sliarj' 
samlstone  rid«;i*.  The  southeast  <'ornt*r  is  situated  near  the  bast*  of  this  rid^e,  umI 
♦JUS  fei't  south  of  the  summit  of  a  small  knoll  over  whieh  the  boundary  ]»asse>.  :ui'l 
2,150  feet  south  of  its  intersection  with  the  road  to  (dd  Fort  l*hil.  Kearney.  Thi««  mi- 
in*r  is  markt*d  bv  a  cottrtuwood  >take  7  fe»'t  lonjr.  strip]>ed  and  sunk  3  feet,  earth  pil'«l 
a  hei^rht  of  1  foot,  and  inscribed  -V.  S.  X.  C,  l'-7i»,  SE.  Cor." 

From  this  »'orn»'r  tin*  southern  boundary  crosses  the  .sandstoue  riil^e — the  inaiu 
creek — a  low,  red  sandstone  ri<lge.  two  brancln*s  of  the  main  ereek,  and  an  aeeonim*- 
dation  road  to  the  Hlack  Canon,  reaching:  the  bnse  of  the  Limsetone  Ridjje  At -l.*^* 
feet  from  the  southeast  corner.  Tin*  continuation  of  the  .southerxi  boundary  cro^M  « 
a  narrow,  ro<ky,  precipitous  gulch  to  the  e<lge  of  a  dee]),  preeijutous  eanon  at  <i.*J74 
feet.  'I'he  e<lges  of  this  canon  are  t<»]>iK'd  with  innnense  bowhh'rs  of  limestone  roi-k. 
which  are  easily  displaced  ami  hurled  to  the  wattTconrses  below. 

The  line  crosses  this  cailon  obliipu'ly,  ami  the  western  edge  is  reaehed  at  r*,6<H)  fi'rt. 
Sweet,  cool  running  water  ])ass4's  <lown  the  cafnui  to  the  creek  below.  Fnini  tli-r 
we.stern  edge  of  the  canon  the  remaining  l.'JOO  feet  of  the  line  passes  over  a  i^radii ally- 
sloping  ami  rolling  table-land  to  the  southwest  corner,  wliere  a  conieal  monudnf  rock 
•1  feet  high  was  built  and  nnirked  "1'.  S.  N.  C.  1879.  8.AV.  eorner."  Two  .solitary 
[line  trees  staml  on  this  table-laml  near  the  eastern  nlope  of  the  limestone  ridge,  by 
the  aid  of  which  the  southwest  corner  may  be  »»asily  found,  as  the  BeavtT  Dam,  pin»* 
trees,  ami  southwest  corner  are  very  m*arlv  on  line. 

Tin*  western  boumlary  rea(  hes  the  eastern  slope  of  Limestone  Ridge  at  3.800  feet. 
an<l  passes  obliquely  down  this  sloj)e  totheinouml,  indieating  the  northwest  comeruf 
the  reserve.  This  nnjund  is  situated  30  feet  south  of  high-water  mark,  and  is  bnilt  ef 
rock  piled  uj.  4  feet,  and  nnirked  "  V,  S.  N.C.,  1'='79,  N.S.W.  Cor.*' 

These  bountlaries  include  in*arly  all  tin*  available  limestone  in  tliis  scretion.  the 
<|uantity  of  which  seems  to  be  iin-xliaustible.  A  small  amount  of  limestone  lies  outaide 
of  tin*  reserve'  on  the  eastern  edge  of  the  earnm  before  alluded  to,  which  if  displaced 
would  roll  inside  the  rt'servi*.  Linnstiun*  h*dges  crop  out  along  all  the  ^iilchfs  on  the 
ridge.  The  western  boundary  em'ounters  some  timb»*r  on  the  siinnnit  of  the  ridgi*.  aud 
further  down  thick  brush  covers  the  slopt*  to  the  river  bank.  The  details  from  Fort 
Custer  for  linn*  burning  as  yet  conline  their  s«*arch  for  stcuie  to  the  loose  liowlder*. 
which  an*  thickly  strewn  all  around  the  reserve  in  the  valley  below. 

Innunn'rable  beautiful  s])rini:s  ami  mountain  rivulets,  with  eool.  excellent  water. 
exist  here,  and  grajx*-^,  wild  plum-^.  ami  bullb(*rries  an*  to  be  iVumd  in  profusion.  The 
sandstone  ridges  to  the  east  of  the  linn*stoTn'  ridge  staml  out  very  prtmiinently,  slop- 
ing tVom  the  e:ist  to  their  sunuuit  of  sandstom?  rock,  an<l  falling  off  precipitou.sly  ti» 
the  west. 

The  Cemetery  is  situated  on  an  eh-vation  near  tin*  river,  and  everything  connected 

with  it   seems  to  be  in  tcderably   good  comlition.     The  moninuent  erected  by  Com. 

panies  1),  E.CI.  H.and  1.  Twenty-Vvi-nth  Infantry.  June,  1H6?'',  to  the  memory  of  Lieut- 

Siujismund  Sternbcri:  an«l  others  buried  th»'re.  stamls  out  very  conspicuously  amoug 

it^  sirrouulings,  b  'in  r  \  >  f,-  't  i'l  ]it*i,:]i':.  ail  e  inp  is*  1  as  follow-t:  .\  sto:ir»  b.^iJ.*  3.f» 
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by  2.8  feet  by  .75  foot,  on  which  stands  a  block  of  granite  4  feet  high  by  1.8  by^l.6 
feet,  whereon  the  several  names  of  the  persons  to  whose  memory  it  is  dedicated,  is  in- 
scribed. On  this  stands  a  smaller  base  6  inches  in  height  by  2.3  by  i.2  feet.  This  ia 
the  only  portion  of  the  structure  damaged.  On  this  base  stands  the  obelisk,  6.75  feet 
high,  1.45  feet  square  at  its  base,  8  inches  square  within  4  inches  of  the  summit,  and  4 
inches  square  at  its  summit.  The  inclosureis  113.6  feet  long  on  its  eastern  side  and  55 
feet  in  width  facing  the  river,  built  up  of  partlv  dressed  loose  rock  to  a  height  of  3^ 
feet,  and  2  feet  in  thickness.  The  entrance  is  10  feet  from  the  southeast  comer  of  the 
in  closure  on  the  55-foot  side. 

The  old  post  stands  on  an  elevation  about  9  feet  high,  looking  from  the  river  bank, 
from  which  it  is  distant  about  1,200  feet.  The  adobe  walls  of  the  officers'  quartern 
and  barracks,  still  standing,  lend  to  the  situation  an  appearance  of  antiquity  it  wonld 
not  otherwise  possess. 

The  result  of  a  survey  of  the  site  of  the  old  post  was  incorporated  on  the  map  of  the 
reservation. 

The  location  of  the  flag-staff  is  52  feet  in  front  of  the  commanding  officer's  quarters. 
Nothing  now  remains  of  it  but  the  stump. 

Game  is  abundant  in  the  vicinity,  and  not  a  few  bears  have  been  encountered  by 
lime-parties  while  on  duty  in  this  reserve.    Rattlesnakes  are  also  plentiful. 

The  party  reached  Fort  Custer  September  14  and  Fort  Keogh  September  22,  when 
the  duty  ordered  by  the  chief  engineer  of  the  department  in  letter  dated  "  Steamer 
Butte,  Au^st  26,  1879,''  was  completed  and  the  results  furnished  the  commanding 
officer  of  the  post  in  obedience  to  telegraphic  instructions  from  the  department  com- 
mander. 

Reached  Fort  Buford  October  22  and  arrived  in  Saint  Paul  October  29. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

JA.MES  S.  Wilson, 

Topographical  Jsaistant, 

The  Chie  f  Engineer, 

Department  of  Dakota,  Saint  Paulj  Minn. 


DBTERMINATION  OF    THE  ALTITUDE    OF    FORT  CUSTER,  MONTANA. 

Aneroid  barometer  No,  1552,  thermometer  (mercurial), 

LfOwer  station,  Saint  Paul,  Minn.,  U.  S.  signal  office : 

Barometer,  29.000 inches;  thermometer,  72^.5;  elevation,  795.5  feet. 

Upper  station,  Fort  Custer,  Montana : 

Barometer  (mean  of  118  observations),  26.622 ;  thermometer,  75^  .6. 

Argument  H =26.622 25,675.9 

Argument  ^  =29.000 27,921.6 


r    t     =75.6^ 
\     t'   =72.5l 

l:t-ft'=148. 1 J  2245.7 x.( 


2,245.7 

First  appros.   diflference     ^^____ 

.0933= 209.5 


2, 455. 2 
Altitude  of  lower  station 795.5 

Altitude  of  barometer  at  Custer 3,250.7 

Altitude  of  barometer  above  center  stone  parade-ground 12. 94 

Altitude  of  center  stone  parade-ground 3,237.76- 

From  barometer  station  levels  were  taken  to  the  Big  Horn  River  near  the  present 
ferry. 

Center  parade-ground  above  low-water,  July  3,  1879 148, 389 

Center  parade-^ound  below  barometer  station 12, 940 

Barometer  station  below  ground  base  wind-power 7, 610 


Elevation  center  stone  parade-ground.  Fort  Custer feet . .        3, 237. 7d 

Elevation  CTOundbase  wind-power do..        3,258.31 

Elevation  low-water  July  3,  1879,  near  ferry do..        3,089.37 
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SUMMARY  OF  OBSERVATIONS  FOR  LATITUDE. 


1 

i  1 

!  2 

3 

45=» 

440 

450 
450 
450 
450 
450 
450 
450 
450 
450 

43' 
43' 
43' 
43' 
48' 
43' 
43' 
43' 
48' 
48' 
43' 

57".  73 
57".  84 
57".  00 

4 

49".  92 

;  «: 

1  6 

48".  98 
44". 14 

1  7 

1  8 

48".  55 
41".  09 

'■  iS:::::::::;.:::::: 

89".  90 
85".  IS 

■  11 

28".  61 

1  * 

1 

j     Mean 

450 

43' 

45".  82 

OBSXKVATIONS  FOR  MERIDIAN,   FORT  CUSTER,   MONTANA,   BY  OBSER^norG  POLARIS  AT 

ITS  GREATEST  EASTERN   ELONGATION. 

Jun$  27,  1879. 

Star 87°  16' 10' 

MAg.mer 43   48  50 

leo  ar  40" 

star 121    13  40 

Mag.mer 137    46  30 

16  82  50 

June  28,  1879. 

Star 150   04  30 

Mag.mer 166   34  00 

16   29  30 

Star 91   50  00 

Mag.  mer 75   26  30 

16   32  30 

July  12,  1879. 

Star 17   27  30 

Mag.mer 34   04  00 

16   36  30 

Star 161   17  00 

Mag.mer 177   ^  00 

16   32  00 

Mean 16   32  40   E. . 

Staraz 1   54  50   E. 

Mag.  variation 18   27  30   E. 
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ODOMETER  DISTAI7CE8  FROM  CUSTER  TO  KEOGB,  1879. 


Left  bank  Biff  Horn  River,  opposite  Cnster  (ferry) : 

Mail  Kanch,  Big  Horn  River 

Big  Horn  Depot  (Terry's  Landing) 

Jnnotion  City 

Sherman  City  (Etchetah,  or  Guy's  Landing) 

Dry  Creek 

AcQacent  Creek  (rons  a^acent  to  stage  road) 

Saatem  extremity  Pease  Bottom,  Dry  Creek 

First  Mas86  Creek 

Second  Hass6  Creek 

Froae  to  Death  Creek 

Haii  Ranch 

Crooked  Creek 

Bis  Poronpine  Creek 

Cold  Spring  Ranch 

Western  entrance  to  cafion,  Dry  Creek 

Saatem  entrance  to  cafion,  Dry  Creek 

Little  Porcupine  Creek 

Dry  Creek 

Rosebud  Telegraph  Station 

Whisky  Ranch 

Dry  Creek 

Small  Dry  Creek 

Toll  Ranch  (Kennedy) 

Bnd  of  toll  road 

Creek  and  end  of  rongh  road 

Dry  Creek,  Yellowstone  River 

Dry  Creek 

Dry  Creek,  Yellowstone  River 

Upper  Ferry 

Fort  Keogh - 


Local 

Total 

miles. 

miles. 

17.15 

17.15 

18.75 

30.90 

L28 

82.18 

8.08 

40.  as 

5i82 

45.5ft 

4.04 

49.82 

.M 

5a  68 

2.48 

58.86 

4.56 

57.62 

L74 

59.86 

2.30 

61  66 

3.84 

65.59 

13.06 

79.  le 

5.16 

84.82 

.53 

84. 8S 

2.97 

87.82 

4.43 

92. 2& 

L73 

98.98 

2.36 

96.84 

5.81 

102.15 

.14 

102.29 

3.32 

105. 61 

1.84 

107.45 

LOO 

108.45 

3.09 

in.  64 

L56 

113.10 

3.08 

116.13 

3.66 

119. 79 

5.23 

125.02 

2.53 

127.55 

STAGE-LINE  DISTANCE-TABLE  FROM  BOZEMAN  TO   TONGUE  RIVER. 


Bozeman 

Hopper's 

Benson's  Landing. 

Shields  River 

Hunter's  Springs  . 
Gage's 


Local 
miles. 


Big  Timber  Creek 

Sweet  Grass  Creek 

Stillwater  Creek 

Young's  Point 

Canvon  Station 

Coulson 

Huntley 

Pompey 's  Pillar 

Buffalo  Station 

Terry's  Landing 

Etchetah  (Fort  CuHter  Jonction) . 

Froze  to  Death 

Big  Porcupine 

Rock  Springs 

Little  Porcupine 

Johnson's 

Sand  Creek 

Bull  Creek 

Tongue  River 


Total 
miles. 


16 

337 

14 

321 

3 

307 

13 

304 

4 

291 

17 

287 

10 

270 

25 

260 

20 

235 

19 

215 

12 

196 

10 

184 

36 

174 

14 

138 

19 

124 

7 

195 

22 

98 

18 

76 

4 

58 

14 

54 

5 

40 

6 

85 

9 

29 

20 

2(> 

0 

0 

, 


= 


/. 
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EXPLORATIONS  AND  SURVEYS  IN  THE   DIVISION    OF  THE  PACIFIC. 


report  of  captain  william  j.  joxes,  corps  of  engineers,  for 

i  he  fiscal  year  ending  june  30,  1880. 

Engineer  Office,  , 

Headquarters  Military  Division  of  the  Pacific, 

depart3ient  of  california, 
Presidio  of  San  FraAciscOj  CaLj  July  26, 1880. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  engineer 
operations  in  the  Department  of  California  for  the  fiscal  year  ending 
June  30, 1880. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Captain  of  Engineers. 

REPORT. 

The  office  was  under  the  charge  of  First  Lieut.  Carl  F.  Palfrey,  Corps 
of  Engineers,  until  October  31, 1879,  on  which  date  I  relieved  him,  in 
compliance  with  paragraph  5,  Special  Orders  No.  58,  Headquarters  of 
the  Army,  Adjutant-General's  Office,  dated  March  11, 1879,  and  Gen- 
eral Orders  Xo.  11,  paragraph  3,  Headquarters  Military  Division  of  the 
Pacific  and  Department  of  California,  dated  Presidio  of  San  I^ncisco^ 
Cal.,  October  31,  1879. 

The  office  force  then  consisted  of  two  privates  of  the  general  service 
United  States  Army,  employed  as  topographical  assistants — ^Mr.  Her- 
cules H.  Price,  and  Mr.  Julius  Fischer.  Mj.  Fischer  was  discharged  at 
his  own  request,  February  29,  1880. 

Mr.  Clement  Winstanley  was  enlisted  in  the  general-service  detach- 
ment, for  service  as  topographical  assistant,  on  February  14, 1880,  and 
]\Ir.  Thomas  H.  Humphreys  was  enlisted  for  the  same  purpose  on  April 
5,  1880. 

During  the  winter  months  the  building  occupied  as  office  was  exten- 
sively repaired,  and  is  now  commodious  and  well  suited  to  our  work. 
In  the  mean  time  operations  were  of  necessity  limited,  owing  to  a  lack  of 
proper  accommodation. 

The  operations  of  the  office  have  been  directed  to  the  following  pur- 
l>oses : 

The  survey  of  military  posts  and  reservations. 

Surveys  for  public  buildings  and  works  for  water  supply  at  military 
posts. 

The  collection  of  geographical  information  concerning  the  region  occu- 
pied by  the  troops  of  the  command. 

The  cartographic  work  connected  with  the  foregoing. 

The  duplication  of  maps  by  photography. 

The  distribution  of  maps  and  geographic  information  among  the  offi- 
cers of  the  command. 

S5tt 
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The  following  military  reconnaissances  (scouts)  have  been  made  by 
the  troops  in  the  field  : 

No.  From-  T.—  By  whom  made.  ^traviSd^'^* 

1  Fort  WdwvU.  Ciil   .   ..    Southwest  of  post,  past  Al-     Capt.  Henry  Wagner.  First  127.4 

turas.    to    Warm    Spring        U.  S.  Cavalrv. 
Valh  y.   Alkali  Flat,  and 
return,  via  Fandango  Val- 
lev. 

2  I  Fort  Halleck,  yev....    Duck  Valley  Indian  Reaer-     Capt.  C.  C.  C.  Carr,  Flrat  •.»(«.  iX» 

vation,  an*d  return,  U .  S.  Caralry. 

3  Fort  McDermit,  Nev. . ,  Catlow's  Kauch  and  return  .    Lieut.  J.  A.  Hutton,  Eighth  146l  0" 

I      U.  B.  Infantry. 

4  Fort  Gaston,  ('al '  Stone  Lagoon  and  return  . ..    Capt.  £.  B.  Savage,  Eighth  39.  .V 

U.S.  Infantry. 
r>  I  Fort  McDennit.  Nev. .    Martin  Creek  and  return  . . .    Lieut.  J.  A.  Hutton.  Eighth  123. !» 

'      U.  S.  Infantry. 

6  ' do Disaster  Peak  and  return Lieut.  J.  H.  Hutton.  Eighth  .  W.  '.n) 

U.  S.  Infantry. 

7    do Quinn's    River  Mountains,  '  Lieut.  J.  H.  Hutton,  Eighth  2:«6.  '.»■» 

McDemiit  Canon,  and  re-  U.  S.  Infantrj'. 
turn. 

8  I do We<*tem    Sho.shone  Indian  Lieut.    R.   Parker,   Eighth                 IM.  i" 

i                                                Resersatiou,  Nt'v.,  andre-  U.  S.  Infantry. 

turn. 

•J     Fort  Hallfc'k.  Nrv      .      ri>i)pr  ferrits  ol  the  Snake     Lieut.   P.   H.   Ray,  Eighth  44:»."J 

Kivcr,  Ind.  T..  and  return.       U.  S.  Infantry.  '  

Total 1 1  i?^.  J»i 

The  information   obtained  on  these  has  been  embodied   in  service 
maps,  which  have  been  duplicated  by  photography. 
Located  and  graded  road  between  Presidio  and  Fort  Point. 
Koad  from  Pr(\sidio  to  First  Avenue  laid  out. 
Road  around  Presidio  laid  out. 

Surveved  road  to  Fort  Point. 

» 

Survey  made  of  Post  of  Presidio. 

Ranges  for  target-i)ractice  at  Presidio  established. 

Line  of  levels  run  between  dam  and  service-reservoir  at  Fort  Pohit. 
KSurvey  made  for  locating  two  water-tanks  on  Presidio  Reservation. 

Water  sui)i)ly  of  Beiiicia — examination  and  report. 

Water-sui)ply  of  Presidio — examination  and  report. 

Maps  of  all  th«»  i)osts  and  reservations  in  the  Department  of  Cali- 
fornia have  been  ])repareil  on  a  si)ecial  scale  for  the  office  files  at  head- 
quarters of  the  Aruiy.  as  follows: 

Angel  Island,  Aleatraz.  Benicia  Barracks  and  Arsenal. 

Fort  Bidwell,  (/ami>  lnd(q>endence  (unoccupied),  Fort  Gaston,  Fort 
FfalkM'k,  Fort  ^IcDermit,  P\)rt  and  Reservation  at  Monterey,  Fort  Point. 
Fort  Point  San  Jose,  Presidio  of  San  Francisco,  San  Diego  Barracks, 
and  Verba  Buena  Island. 

Also  ma[)s  of  the  following: 

Gami)  Rucker,  Arizona;  Camp  Iluachuca,  Arizona;  Gamp  Howard, 
Idaho;  Cieur  (T  Ali'ne  R(^servation,  Idaho;  and  2  copies  Ooeur  d'  Al^oe 
Post,  Idaho;  and  li  coj)ies  Benieia  Reservation,  California  (copy) ;  San 
Diego  Barracks.  Cidifornia;  Oregon  (part  of),  copy;  Aleatraz* Island. 
('alifornia:  (Jamp  IiMlependence.  California;  Monterey,  California; 
Presidio  (post  of),  11  co])ies:  Fort  Townsend,  2  copies ;  *Fort  Cohille, 
Peoples:  Walla  \V;dla  >readow  R(\serve  (copy) ;  Point  San  Jos^,  Cah- 
foMiia  ^eopyi:  Al<'MTniz  Isliuid  (copy):  Monterey  (copy);  Benicia  (copy:. 

Arehitri'tuiMl  dMwiiig>  Inive  been  prei)ared  as  follows: 

Scliool-lhMis.'  a;  Pic-sidi,,  of  San  Francisco,  Cal.  (plans  and  working). 
driiwing^. 

I'lan^  ollic .•]^'  <jn.ni»':-.  Fort  Point,  (.'aliforuia. 

P'.aii  nt'  biiildiii.::-  .it  i-'.»r"  Pnint  (If  eoiues}. 
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Plans  of  company  quarters  Fort  Point,  California  (copy). 

Plans  of  new  buildings  at  Alcatraz  Island,  California  (copy). 

Plan  of  officers'  quarters,  Presidio  of  San  Francisco,  California  (copy). 

Sketch  aiming-stand  and  tripod  (copy). 

Diagram  of  horse-taming,  sketches;  1940  copies  of  maps,  plans,  and 
sketches  have  been  produced  by  photography  and  distributed. 

One  set  battle-field  maps,  mounted. 

Three  copies  map  of  Great  Plain,  Columbia  Eiver,  mounted. 

One  map  United  States,  mounted. 

Three  maps  Western  Territories,  mounted. 

It  is  proposed  during  the  year  ending  June  30,  1881,  to  make  a  re- 
eonnaissance  in  person  of  the  region  lying  north  of  the  Central  Pacific 
Bailroad  in  Nevada,  with  the  view  of  opening  lines  of  communication 
between  points  on  that  railroad  and  the  Great  Basin  of  Snake  Biver. 
^so  to  continue  the  usual  operations  of  the  office. 

USTIMATE. 

Amount  expended  in  fiscal  year  ending  June  30,  1880 $303  15 

Amount  to  be  expended  during  fiscal  year  ending  June  30, 1881 1, 500  00 

Amount  required  for  fiscal  year  ending  June  30, 1882 10,000  00 

The  Chief  op  Engineers  United  States  Aemy, 

Washington^  D.  (7., 
(Throtigh  Headquarters  Military  Division  Pacific  and  Department  of 
California,) 
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SXPLOBATIONS  AND  SURVEYS  IN  THE  DEPABTMENT  OF  ABIZOKA. 


heporl  of  lieutenant  carl  f.  palfrey,  corps  of  enginmer8,  for 

the  fiscal  year  ending  june  30,  1880. 

Engineeb  Offiok, 

HEADQUABTEBS  DEPABTMENT  OF  ABIZONA, 

Whipple  Barracks,  Presootty  Ariz.,  JyHj/  1, 1880. 

Sib  :  I  have  the  honor  to  submit  the  following  report  of  this  offloe  for 
part  of  the  fiscal  year  ending  June  30, 1880,  during  which  it  has  beea 
under  my  charge. 

PEBSONNEL. 

Pursuant  to  General  Orders  No.  20,  Headquarters  Department  of  Ari- 
zona, dated  November  25, 1879, 1  assumed  char^  of  this  office  Decem- 
ber 1, 1879,  relieving  First  Lieut.  F.  A.  Smith,  a^utant  Twelfth  InfiEintacy. 
,  Two  topographical  assistants,  enlisted  in  the  general  servic^  United 
States  Army,  were  employed  until  February  29, 1880;  since  that  oateyOne. 

Since  June  1  a  private  of  the  Twelfth  Infantry  has  been  on  daily  duly 
in  this  office  with  a  view  to  his  transfer  to  the  general  service  if  proved 
<;ompetent  to  the  duty  of  toxK)graphical  assistant. 

FIELD  WOBK. 

1.  By  direction  of  the  commanding  general.  Division  of  the  Pacific, 
an  examination  was  made  of  the  ground  near  the  junction  of  the  Yorde 
and  Salt  llivers,  with  a  view  to  the  irrigation  of  the  reservation  north 
of  the  Salt  Eiver  for  the  Pima  and  Maricopa  Indians,  by  water  of  the 
Verde  Eiver.  After  barometric  reconnaissance  of  two  lines,  a  line  of 
levels  of  about  nine  miles  was  run  with  16-inch  spirit-level,  horizontid 
angles  and  stadia  distances  being  taken  with  a  somewhat  rough  instru- 
ment borrowed  from  the  Quartermaster's  Department. 

In  this  work  I  had  with  me  one  of  the  topographical  assistants.  Trans- 
I)ortation  and  other  assistance  was  furnish^  fix)m  the  neighboring  gar- 
rison of  Fort  McDowell. 

2.  A  survey  preliminary  to  application  for  declaratory  order  was  made 
of  the  boundaries  of  a  proposed  military  reservation  at  Gamp  Hnaohaca* 
Jjines  in  open  country,  about  18  miles,  were  chained ;  those  in  the  mount- 
ain defined  by  natural  landmarks,  and  not  measured. 

I  had  here  the  assistance  of  an  enlisted  man  from  the  garrison,  the 
only  topographical  assistant  being  required  for  office  work. 

3.  A  like  survey  has  been  made  of  projiosed  reservation  at  Gamp  John 
\,  Rucker.  In  this  mountain  gorge  trustworthy  chaining  of  long  lines 
<*otild  hardly  have  been  made  by  experienced  chainmen.  ^e  pnnoipal 
]M)iuts  of  the  adjacent  ground  were  therefore  located  by  triangulatum 
from  a  short  base,  and  measurements  taken  on  the  plat.  Such  assist- 
ance  as  could  be  rendered  in  this  work  was  furnished  from  the  garrison. 

In  the  lack  of  funds  to  cover  incidental  expenses,  no  field  work  for 
topograi)hica]  information  alone  has  been  attempted.  While  traveling 
on  duty,  1,002  miles,  I  have  taken  such  notes  as  the  mode  of  conveyance 
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permitted,  for  the  correction  of  the  published  inax>s.  Topographical 
Assistant  Rucker,  on  farlough  during  June,  has  kept  notes  of  about  500 
miles  of  travel. 

The  instrumental  equipment  for  field  work  is  meager,  and  not  adapted 
in  many  particulars  to  the  kind  of  work  required.  It  is  hoped  that  the 
invoice  of  instruments  now  on  the  way  from  the  engineer  depot  will,  in 
great  measure,  supply  deficiencies. 

OFFICE  WORK. 

1.  Maps  and  plans  of  posts, — Eoad  maps  on  a  scale  of  1  inch  to  Gmilee 
have  been  copied  from  the  "Map  of  Western  Territories,"  on  tracing- 
linen,  for  photographic  printing.  Three  sheets  (lat.  Sl^-^O;  long. 
108O-112O;  lat.  330  30'-36o ;  long.  109O-113o ;  lat.  33o  30'-36O30';  long. 
1110  30'-115o)  give  the  regions  most  important  in  military  operations 
in  and  from  this  department.  A.  few  copies  from  the  first  sheet  have 
been  printed  at  division  headquarters,  and  now  await  mounting  for  dis- 
tribution to  posts. 

Sheets  of  Northern  Mexico  have  been  prepared,  but  not  forwarded 
for  printing. 

Plans  of  Forts  Verde,  Whipple,  and  McDowell  have  been  prepared 
in  accordance  with  requirements  from  Headquarters  of  the  Army. 

2.  Plans  of  buildings  and  other  drawings. — ^Tracings  have  been  made 
for  the  Quartermaster's  Department  from  working-drawings  of  buildings 
at  posts  in  this  department — 11  sheets. 

Drawings  have  been  made  to  accompany  specifications  of  certain  im- 
provements in  ordnance  sent  from  these  headquarters — 4  sheets. 

3.  Map-mounting. — Twenty-four  single-sheet  maps  have  been  mounted. 
The  mounting  of  large  maps  has  been  impossible  from  the  narrow  space 
allotted  to  tins  ofiice — one  small  room  for  draughting,  map-mounting, 
and  storage  oj^  instruments,  maps,  and  materials.  I  have  just  aecnred 
the  temporary  use  of  another  room,  which  will  enable  me,  while  I  retam 
it,  to  issue  maps  in  form  fit  for  office  and  traveling  use. 

Maps  received  since  December  1. — From  Lieut.  P.  Von  Schrader,  TweUk 
Infantr^^,  one  map  of  Truto  Basin,  compiled  from  various  pabliahed  au- 
thorities, with  additions  from  personal  observation  (not  instrumental). 

From  Lieut.  Guy  Howard,  Twelth  Infantry,  field-book  of  a  Booat  wift 
Company  D,  Indian  scouts,  from  Camp  Thomas,  Ariz.,  to  Fort  Bayard, 
iT.  Mex.,  and  return. 

It  is  hoped  that  the  road  maps  above  reported  may  brinic  into  fhis 
office,  in  the  form  of  corrections  and  additions,  topographical  informa- 
tion which  officers  unaccustomed  to  drawing  have  not  hitherto  reported 
on  account  of  the  difficulty  of  preparing  independent  mai>s. 

3[aps  issued  since  December  1,  1871. — It  would  be  very  desirable,  if 
appro])riations  admit,  that  this  office  be  enabled  to  do  its  own  p1iotog^)hi6 
printing.  Neither  the  appliinices  nor  the  materials  for  the  prooess  hf 
prussiato  of  potash  are  expensive,  while  the  delays  of  mail  trandt  be- 
tween here  and  San  Francisco  (five  days  each  way)  are  inconvenient  and 
may  be  at  times  important.  The  fticility  of  keeping  negatives  oorreeted 
by  latest  information,  printing  small  supplies  as  called  for^  would  render 
the  maps  more  servieeuble. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  aervanty 

CABL  F.  PAUnELEY, 

First  Lieutenant  of  Engineers. 

The  Chief  of  Rnginekks, 

United  States  Army. 
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report  of  lieutenant  thomas  w.  sym0n8,  corps  of  enginebb8, 

fob  the  fiscal  year  ending  june  30,  1880. 

Headquarters  Department  of  the  Columbia, 

Office  of  the  Chief  Engineer, 
Vancouver  Barr€u:kSy  Wash^j  July  7, 1880. 

General:  I  have  the  honor  to  make  the  following  report,  as  chief 
engineer  of  the  Department  of  the  Columbia,  for  the  fiscal  year  ending 
June  30, 1880.  In  obedience  to  Special  Orders  No.  68,  paragraph  5,  A^ju- 
tant-GeneraPs  Office,  1879, 1  was  relieved  from  duty  with  the  geograph- 
ical survey  west  of  the  100th  meridian,  and  I  reported  on  the  15tih  of 
July  to  General  O.  O.  Howard,  commanding  this  department,  and  was 
assigned  by  General  Orders  No.  10  as  chief  engineer  of  the  Department 
of  the  Columbia. 

Upon  taking  possession  of  the  office  I  found  everything  in  a  state  of 
chaos,  all  the  records  in  a  mixed,  promiscuous  mass^  with  no  drawing- 
boards,  tables,  or  furniture  necessary,  for  the  official  work  required* 
Through  the  kindly  assistance  of  the  Quartennaster's  Department  in  bur- 
nishing tables,  book  and  map  cases,  &c.,  I  have  had  the  office  put  in 
proper  order,  all  the  maps,  plots,  drawings,  books,  &c.,  classified,  num- 
bered, and  arranged  systematically. 

I  have  arranged  and  projected  a  map  of  the  department  on  a  scale  of 
8  miles  to  1  inch,  said  map  being  comprised  in  four  sheets,  three  of  whiok 
have  had  considerable  work  done  on  them  in  the  way  of  compilation  of 
the  information  gained  from  surveys  in  the  field,  from  the  records  of  the 
office,  from  information  furnished  by  officers  and  others,  and  from  the  re- 
connaissances of  various  officers,  particularly  Lieutenant-Colonel  Mer- 
riani,  Second  Infantry ^aptain  Winters,  First  Cavalry,  Lieutenant  Bow- 
ell,  Se(^nd  Infantry,  W.  C.  Brown,  First  Cavalry,  and  B.  K,  Webster, 
Second  Infantry. 

Another  sheet  has  been  projected  on  a  scale  of  16  miles  to  1  inch,  com- 
prising the  whole  department,  and  upon  which  a  great  deal  of  work  has 
been  done  by  Topographical  Assistant  A.  Downing,  general  service.  This 
map  I  design  having  published  as  soon  as  completed.  I  have  had  im 
view  to  put  upon  it  everything  that  could  be  known  with  any  degree  of 
jiccuracy,  and  which  would  be  of  use  to  officers  and  soldiers,  to  travelers, 
emigrants,  and  others  coming  into  the  country,  and  at  the  same  time  to 
make  it  as  simple  and  esisily  understood  as  possible;  and  as  it  is  not  pos- 
sible at  tlie  present  time  to  give  all  the  detailed  mountain  topography 
(M)iTeetly,  1  have  on  this  map  confined  myself  to  indicating  this  topog- 
raphy in  only  a  general  way,  without  much  attempt  at  detail.  It  is 
hoped  that  this  map  will  be  ready  for  publication  next  winter,  when  the 
ivsults  of  this  suniiuer's  surveys  will  be  incorporated  in  it. 

Tiirough  the  assistance  of  the  Quartermaster's  Department,  I  have 
arranged  and  fitted  up  a  photographic  room  for  reproducing  maps  hf 
the  Blue  process,  and  a  number,  about  60,  of  the  maps  of  the  Oreiil 
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Plain  of  tlie  Columbia  liave  been  printed  and  circalated  to  oflBcers  and 
others.  Also  by  this  process  have  been  printed  various  other  maps, 
plots,  and  drawings  for  the  use  of  the  different  departments  of  the  Army, 

On  the  10th  of  Aufjust  I  left  Vancouver  for  Fort  AValla  Walla,  and 
served  as  a  member  of  a  board  to  investigate  and  rei>ort  upon  the  (then) 
present  supply  of  water  at  tlie  post  and  the  means  of  obtaining  a  greater 
supply  of  good  water.  The  boanl  made  its  recommendations,  which 
have  since  been  carried  into  eft'oct,  and  Fort  Walla  Walla  now  has  an 
abundant  8U])ply  of  pure  and  wholesome  water.  The  water  is  obtained 
from  Singleton's  Spring,  and  is  conveyed  to  the  post  in  iron  i>ipes,  the 
distance  being  about  l.J  miles. 

It  having  been  decided  to  establish  a  new  post  somewhere  along  the 
great  northwestern  beinl  of  the  Columbia  in  the  vicinity  of  the  mouth  of 
the  Okanagan,  my  next  duties  were  in  reference  to  the  selection  of  the  site 
for  the  new  post  and  locating  the  best  i-outes  of  cx)mmnnication  thereto. 
In  furtherance  of  this  scheme,  a  temporary  camp  had  been  established 
near  the  mouth  of  the  Okanagan,  and  supplies  were  being  sent  by  wagoD 
from  Walla  AValla.  J  sent  Mr.  Manning,  one  of  my  assistants,  to  sur- 
vey and  report  upon  the  route  ]mrsued  by  the  wagon-train.  This  he  did, 
and  found  the  road  to  be  212  miles  long,  and  that  it  passed  over  a  coan- 
try  partly  composed  of  sandy  sage  brush,  hills,  and  drifts,  but  mostly 
rolling  bunch-grass  hills  and  hollows,  with  here  and  there  a  little  rocky- 
sided  coulee,  in  which  generally  were  found  spiings.  The  greatest  diffi- 
culty on  th(>  road  was  experienced  in  crossing  the  Grand  Coal6e,  which 
was  crossed  at  its  .junction  with  the  Columbia.  This  difficulty  could 
have  been  largely  avoided  and  the  road  shortened  by  crossing  the  Ooal^ 
where  we  entered  it,  about  30  miles  from  its  junction  with  the  GolumbiSb 

I  left  Walla  Walla  myself  with  my  assistant,  P.  J.  Wittman,  and  three 
soldiers  detailed  from  Company  U,  First  Cavalry^  Corporal  Bennett 
and  Privates  Kyan  and  Miller,  and  a  small  pack-tram,  and  proceeded  to 
Wallula  and  thence  u])  the  Columbia  to  White  Bluffs,  at  the  head  of 
the  long  island.  At  this  point,  the  head  of  the  long  island,  we  left  the 
river  to  look  out  for  a  practicable  route  for  a  wagon-road  to  the  camp  on 
the  Okanagan,  on  the  supposition  that  it  was  to  l>e  permanently  located 
there. 

We  reached  the  to])  of  the  bluffs,  which  are  here  about  540  feet  high, 
by  going  u])  through  a  long  gulch  greatly  l>eaten  up  by  cattle.  The 
soil  is  dry  and  is  ground  to  powder  by  the  feet  of  cattle  wherever  they 
make  a  path,  and  is  not  well  suited  i'or  a  road.  We,  however,  found,  ft 
short  distance  down  the  river,  a  gulch  up  which  ascent  to  the  top  of  Uie 
bluffs  would  be  c(mi])aratively  easy  aiul  good  for  wagons.  On  the  top 
of  the  bluffs  th(^  country  spread  out  gently  i*olliug  as  far  as  the  eye 
could  reach  to  the  northeast  and  east.  To  the  north  and  northwest  a 
small  mountain  chain  devoid  of  timber  stretche<l  itself  from  east  to 
west  across  our  way.  it  is  called  Saddle  31oimtain.  The  countiy  WM 
covered  with  a  luxuriant  growth  of  bunch-grass,  with  here  and  there  ft 
tract  of  sage  brusli,  the  soil  of  lirni  and  excellent  quality.  Quite  a  large 
number  of  cattle  were  seen,  all  of  which  had  to  descend  to  the  river  for 
water. 

J^roceeding  somewhat  to  the  northeast  to  skirt  Saddle  Mountain,  we 
soon  found  ourselves  getting  into  a  countiy  more  sandy  and  more  roU- 
ing,  an<l  our  mules  and  horses  had  greater  dithculty  in  getting  along. 
In  the  afternoon,  being  on  the  lookout  for  water,  we  made  for  a  green- 
looking  s])ot  olV  to  the  east,  hoping  it  was  a  spring.  In  this  we  were 
disappointed,  and  we  contiiuied  on  our  way  until  nine  o'clock  at  night 
when,  not  finding  any  watei*.  wc  unloaded  and  made  ourselves  as  cob* 
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fortable  as  possible  without  water.  The  next  morning  before  daybreak 
we  took  up  our  laborsome  march  through  the  sands  of  the  desert  and 
traveled  on  this  course  until  about  two  in  the  afternoon,  when,  as  onr 
animals  were  suftbring  intensely  from  thirst,  and  as  we  were  uncertain 
about  what  lay  before  us  directly  north,  we  concluded  to  strike  to  the 
westward,  as  ifroin  all  the  indications  it  was  more  likely  to  give  us  a 
supply  of  water.  About  three  o'clock  wo  came  to  a  road  which  gave 
indications  of  having  at  one  time  been  well  traveled,  and  we  turned  and 
followed  it  trusting  that  it  would  take  us  to  water.  At  five  o'clock  onr 
animals  seemed  utterly  unable  to  carry  their  packs  any  further  and  so 
we  unloaded  them  and  piled  up  our  baggage  and  kept  on.  About  nine 
o'clock  that  night  we  came  to  a  small  alkali  pond,  which,  vile  as  it  was, 
seeme<l  like  nectar  to  us  and  to  our  poor  horses  and  mides. 

The  country  we  had  traveled  was  covered  partly  with  sage  brush 
and  partly  with  bunch-grass,  rolling  and  utterly  waterless  and  lifeless. 
Not  even  the  clieerful  coyote  lived  there,  for  not  one  lulled  us  to  sleep 
or  tonched  our  abandoned  provisions  and  camp  equipage.  The  next 
day  we  found  the  fine  s])ring  which  feeds  the  alkali  pond  above  men- 
tioned. I  afterwards  learned  that  it  goes  by  the  name  of  Black  Rock 
Spring.  Heni  the  face  of  the  country  changes  to  a  certain  extent  and 
becomes  more  broken  up  and  merges  into  the  coulee  country.  Black 
Rock  Spring  is  at  the  head  of  a  coulde  which  extends  oif  to  the  south- 
west, and  probably  as  far  as  Moses  Lake. 

Near  Black  Rock  Spring  the  road  we  had  been  traveling  forked, 
going  northeast  toward  the  Spokan  country  and  north  to  Crab  Creek, 
which  direction  we  followed  and  in  about  9  miles  came  to  Crab  Creek, 
which  is  here  quite  a  stream,  flowing  through  a  rich  bottom  about  a  half 
mile  wide.  Up  the  stream  the  bottom  narrows  and  becomes  a  chasm 
formed  by  the  perpendicular  and  overhanging  walls  of  basaltic  I'ock. 
Lower  down  the  bottom  became  a  marsh,  entirely  filling  the  space  be- 
tween the  coulee  walls,  and  in  which  the  creek  sinks  to  collect  again 
further  below.  Where  we  crossed  it,  the  bottom  was  good  and  the  de- 
scent and  ascent  from  the  great  tableland  were  comparatively  easy.  A 
goodly  nnmber  of  fine  fat  cattle  inhabited  this  valley  and  the  adjoining 
high  grounds,  and  no  doubt  fine  gardens  could  be  made  and  nearly 
every  garden  vegetable  raised. 

Iji^aving  Oab  Creek  we  went  nearly  northward,  taking  as  a  guide  the 
Pilot  Rock,  a  mass  of  rock  about  30  feet  high,  but  which,  on  account  of 
the  general  Hatness  of  the  country,  can  be  seen  for  a  great  distance  in 
every  direction.  Soon  we  crossed  Kenewaw  Run,  the  dry  bed  of  a  win- 
ter stream,  now  containing  a  scanty  supi)ly  of  water  in  lakes  and  springs. 

Leaving  this  we  crossed  shortly  afterwards  Wilson  Creek,  a  fine  little 
stream  tlowin^r  through  a  rich  bottom.  It  and  Kenewaw  Run  are  deeply 
imbed(UMl  Ix'low  the  general  surface  of  the  Great  Plain  of  the  Columbia, 
liave  line  soil  and  abundant  grazing  in  the  bottom  and  the  ivdjacent 
hills  and  upper  ])lains  for  great  numbers  of  cattle  or  horses.  The 
scarcity  of  timber  of  any  kind  for  fuel  and  bnihling  purposes  is,  and 
must  always  he,  a  great  drawback  to  the  settlement  of  this  section  and 
eomfortahle  living  there.  Tiiere  seems  little  chance  of  ever  finding  any 
coal  in  the  vicinity,  and  the  only  liope  is  to  ])lant  trees  for  fuel  and 
procure  lumber  from  the  Spokan  and  Columbia  Rivers.  Keeping  on 
over  the  part  of  the  (treat  Plain  lying  between  Wilson  Creek  and  the 
(hand  Coulee,  a  rich  rolling  country  covered  with  a  luxnriant  growth  of 
bunch-grass,  w(^  descended  by  mistake  into  the  wrong  coulee,  which 
has  received  the  name  of  Monumental  Coulee,  from  the  great  bowlders 
and  v«;mall  table  rocks  which  abound  in  it.     Down  through  this  coulee, 
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which  heads  here,  ruDS  the  great  trail  of  the  Indians  from  the  Sjiokao 
country  to  the  Wenatchee  and  Moses  Lake  countries.  We  climbed  oat 
of  this  coulee,  and,  passing  over  the  broken  and  rocky  summit  between 
the  two  coul^s,  we  descended  by  a  long  gradual  elope  of  about  three 
miles  into  the  Grand  Coulee. 

The  Pilot  Eock  was  right  above  us  on  the  western  bank ;  a  little  to 
the  south  the  banks  broke  away  and  formed  a  gentle  slope  from  the 
coulee  bottom  up  to  the  Great  Plain  to  the  west.  Pnrther  south  in 
the  coulee  the  bottom  became  rocky,  and  springs  apparently  abounded, 
with  bunch-grass  in  great  abundance.  Here,  then,  in  this  vicinity  is 
the  best  place  to  cross  the  coulee  for  a  road  going  east  and  west^  "Rigtii 
here  seems  to  be  the  general  center  of  the  coulee  system.  They  nearly 
all  seem  to  head  in  this  vicinity  and  to  radiate  off.  I  cannot  conceive 
of  these  coulees  beiug  anything  else  than  great  lava  cracks.  The  whole 
plain  of  the  Columbia  was  once  a  lake  of  molten  rock,  which  on  cooling 
and  contracting,  cracked  and  formed  the  germs  of  these  coulees.  The 
gradual  upheaval  of  the  whole  northern  country,  of  which  there  is  no 
doubt,  has  widened  them,  and  the  storms  and  frosts  have  leveled  <^' 
their  bottoms  and  cracked  down  their  sides  a  little.  That  this  is  the 
history' of  their  formation  may,  I  think,  be  proven  by  the  Steamboat 
Eock,  a  table  of  ro(^k  which  lies  in  an  enlargement  of  the  Great  Coulee. 
Its  to])  is  level  with  the  sides  of  the  coulee  and  identical  with  them  in 
material  and  form,  and  its  bulk  corresponds  with  the  enlargement  of 
the  coulee.  It  is  utterly  impossible  that  they  could  ever  have  been  the 
old  beds  of  the  Columbia.  The  bottoms  are  uneven  and  a  thousand  feet 
above  the  ])rcsent  level  of  the  river ;  the  sides  show  no  water-marks,  and 
several  of  the  coulees  head  near  where  wo  crossed.  We  went  nordi 
through  the  coul<3e,  it^  perpendicular  walls  forming  a  vista  Uke  some 
grand  old  ruined  roofless  hall,  down  which  we  traveled  hour  after 
hour.  The  walls  are  about  300  to  400  feet  high.  At  about  seven  miles 
from  the  river  a  trail  crosses  the  coulde,  and  we  turned  here  and  went 
to  the  west  until  we  struck  Foster  Creek,  down  which  we  kept,  following 
the  wagon  road  made  by  the  troops  which  preceded  us  to  the  winter 
camp  and  which  crosses  the  Coulee  at  its  junction  with  the  Colnmbia 
Eiver.  Some  good  ranching  land  lies  along  Foster  Creek,  and  all  over 
the  northern  portion  of  the  Great  Plain  bunch-grass  grows  in  the  gieatert 
luxuriance.  There  are  numerous  little  ponds  which,  fed  by  springs,  keqi 
a  supply  of  water  all  the  year,  and  also  numerous  springs  of  excellent 
water. 

At  the  camp  near  the  mouth  of  Foster  Creek  I  found  my  assistant, 
Mr.  Manning,  who  had  made  a  survey  of  the  road  from  Walla  Widln, 
pursued  by  the  sup]>ly  train. 

Pursuant  to  instructions  from  General  Howard,  Lieutenant-Colond 
Merriam  and  1  he^an  a  sear(*.li  for  the  most  suitable  location  for  the 
new  post.  Wo  examined  both  sides  of  the  river  from  the  winter  camp. 
about  5  milrs  above  the  mouth  of  the  Okanagan  to  Lake  Chelan,  and 
decided  that  the  most  advantageous  site,  taking  everything  into  consid- 
eration, was  at  the  outlet  of  Lake  (/helau,  the  plateau  on  the  north  side 
ot'tiio  lake  and  river.  An  unlimited  sup])ly  of  timber  and  the  porest 
wati^r  is  at  hand  and  avaihible  for  every  purpose.  Lake  Chelan  is  ft 
woiidci't'iilly  beautiful  sheet  of*  water,  about  00  miles  long  and  from  1 
to  r>  miles  wide.  It  seems  to  Ix^  and  is  in  fact  a  dammed-up  mountain 
canon  ot*  tin*  most  ra<Lj:^ed  and  lu'onounced  description.  The  water  is 
of  diamond  like  cle.irncss  and  yet  in  places  no  sight  can  i)enetrate  to 
t\u\  Nottom  of  its  liquid  deptlis.     It  is  supplied  from  mountain-springs 
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mid  from  the  melting  suows  of  the  mass  of  snow-capped  mountains 
lying  about  Mount  Baker. 

In  a  dug-out  canoe,  paddled  by  old  Inna-ma-setch-a,  the  chief  of  the 
Chelans  and  his  two  sons,  Colonel  Merriam  and  I  went  up  the  lake 
vibout  24  miles,  and  found  it  to  increase  in  rugged  grandeur  and  beauty 
at  every  paddle-stroke.  Walls  of  granite  rose  in  places  almost  verti- 
cally for  a  thousand  feet  above  the  waters  and  down  below  them  farther 
than  eye  could  reach.  Elsewhere  the  steep  mountain- walls  were  cov- 
ered with  fine  pine  and  fir  and  dense  undergrowth.  Game  was  abun- 
dant as  evidenced  by  the  game  trails  and  the  reports  of  the  Indians. 
At  one  of  our  landings  Colonel  Merriam  killed  a  black  bear  and  saw  two 
others.  We  were  sorry  not  to  be  able  to  go  any  farther  up  the  lake. 
It  is  the  most  grandly  beautiful  lake  that  I  have  ever  seen.  It  lies 
about  U5()  feet  above  the  Columbia  and  discharges  its  waters  through  a 
gor<ie,  a  cleft-like  channel  a  mile  and  a  half  long  and  only  a  few  feet  in 
width.  Colonel  Merriam  was  going  shortly  afterward  to  make  an  exam- 
ination for  a  wagon  road  from  Chelan  to  White  Blutfs,  and  I  sent  my 
assistant.  Mr.  Wittman,  to  make  a  surve\'  of  the  route  selected.  This 
route  is  shown  on  the  map  of  the  Great  Plain  of  the  Columbia  derived 
from  this  survey,  and  Colonel  Merriam's  subsequent  modifications. 

After  deciding  upon  the  location  of  the  post,  I  left  the  temporary 
camp  to  go  to  the  Spokan  Falls  and  Fort  Cceur  d'Alene.  The  country 
traversed  was  nearly  all  rolling  bunch-grass  land  of  the  richest  descrip- 
tion, and  most  of  which  will,  1  believe,  be  available  for  raising  grain. 
Near  Spokan  Falls  the  country  is  settling  very  fast,  and  if  the  tide  of 
emigration  continues,  as  it  undoubtedly  will,  in  a  few  years  the  produc- 
tion of  ^rain  and  fVirm-produce  in  this  vast  and  new  section  will  be 
enormous,  and  with  the  Northern  Pacific  Railroad  and  the  Columbia 
Kiver  to  furnish  an  easy  and  cheap  carriage  to  market,  its  prosperity  is 
assured  to  a  very  bountiful  extent.  Where  so  many  localities  are 
l)lessed  it  is  hard  to  particularize  them;  perhaps  the  Four  Lakes  and 
Oab  Creek  Counties  are  the  best  sections.  The  main  central  commer- 
cial point  must  be  Spokan  Falls,  where  already  quite  a  town  was  built 
and  people  were  flocking  in.  This  town  is  located  on  the  south  bank  of 
the  Spokan  Iviver  at  the  falls,  which  furnish  one  of  the  finest  water 
])owers  in  the  world.  Here  I  made  surveys  and  examinations  for  a 
bri<lge  which  the  military  authorities  proposed  to  build  for  communica- 
ting with  Forts  Cceur  d'Alene  and  Colville,  and  sent  in  estimates  there- 
for. Thence  1  went  to  Fort  Cceur  d'Alene  and  surveyed  out  the  reser- 
\  atioii  as  declared  in  General  Orders  No.  12  (1879),  Department  of  the 
Cohunbia.  Since  then  it  has  been  decided  that  the  640  acres  limit  ia 
ie»zard  to  military  reservations  applies  to  Idaho,  and  consequently  the 
reservation  has  to  be  abandoned.  I  then  laid  out  on  the  map  constructed 
at  til  is  otllce  a  post,  wood,  hay,  and  winter  pasture  reservation,  each  of 
(j  40  acn\s.  whicli  have  not  as  yet  been  surveyed.  Leaving  Cceur  d'Alene, 
I  returned  to  Vancouver  via  Walla  Walla,  reaching  headquarters  October 
;U.  1871). 

J  liavcc(>nin)enced  the  com])ilation  of  a  table  of  distancesfor  thedepart- 
mcTit,  but  have  not  as  vet  finished  it. 

I  sliall  start  in  a  few  days  to  make  a  survey  for  a  wagon  road  from 
Can.])  Chelan  to  tlie  nearest  and  most  convenient  point  on  the  Northern 
P:iciti(^  Raihoad.     1  exi)ect  this  point  will  be  in  the  vicinity  of  the  Big  or 

<  ol  ville  l.ake.  This  will  enable  me  to  make'a  more  thorough  study  of  the 
region  embraced  in  the  Coulee  country,  of  which  no  correct  knowledge 
ill  its  I  iitirety  has  ever  been  obtained.    Capt.  Charles  Bendire,  First 

<  ;!\  ;thy,  has  been  ordered  out  on  a  scout  which  will  take  nearly  all  the 


2554    REPORT   OF   THE    CHIEF   OF   ENGINEERS,    U.    8    ARMY. 

summer,  and  Assistant  Topogprapher  Manning  has  been  ordered  to  accom- 
pany and  assist  Lieut.  W.  G.  Brown,  of  the  First  Cavalry,  who  goes  with 
the  company  to  make  a  sarvey  of  the  country  passed  over.  The  sooat 
will  be  in  the  Palouso  and  Spokan  countries,  and  later  in  the  season 
possibly  in  the  Salmon  River  country. 

It  is  very  niucli  to  be  regretted  that  more  funds  are  not  at  my  dis- 
posal for  the  purpose  of  pursuing  the  very  much  needed  inquiries,  sur- 
veys, and  reconnaissances  in  this  department.  A  very  great  deal  of  the 
department  is  only  known  in  the  most  general  and  vague  way,  and 
this  knowledge  is  generally  confined  to  a  few  adventurous  men  who  pen- 
etrate into  its  wild  recesses  prospecting,  or  to  the  oiBcers  and  men  who 
are  compelled  to  blindly  penetrate  its  depths  in  pursuit  of  hostile  In- 
dians. A  general  knowledge  of  the  country  can  be  obtained  by  con- 
sultation witli  those  persons,  but  they  generally  are  unable  or  unwilling 
to  take  any  notes  or  measurements,  and  their  accounts  are  coloretl  by 
the  various  phases  of  their  minds,  and  have  no  degree  of  accuracy.  A 
small  amount  of  money  devoted  each  year  to  obtaining  a  knowledge  of 
these  unknown  regions  would  be  of  very  great  value  to  all  in  the  de- 
partment and  in  the  couutr>%  and  I  would  respectfully  recommend  ami 
request  that  an  appropriation  of  85,0(X)  be  made  for  military  surveys 
in  the  Department  of  the  Cohimbia. 

The  following  is  the  statement  of  the  funds  which  I  have  receivwl. 
expended,  and  liave  on  hand  for  surveys  for  military  defenses,  1876: 

Roceivcd $900  00 

ExpnidedJiily  1,  \SH) 206  53 

On  hand  July  1,  lr*HO •...       93  47 

I  have  the  honor,  also,  to  submit  the  following  report  on  the  im- 
provement and  i*epair  of  the  military  wagon  road  ftom  Scottsburg  to 
Camp  Stewart,  Oregon  : 

IMPROVE^rKNT  OF  MTLTTARY  WAGON  ROAD  FROM  SCOTTSBURG  TO  0X31? 

STEWART,  ORECrON. 

Agreeably  to  instructions  from  the  Adjutant-General's  Office,  I  made 
on  examination  and  report  upon  the  military  wagon  road  from  Scotts- 
burg to  Camp  Stewart  with  reference  to  the  application  of  an  appiopri- 
at  ion  of  $  1 0,000  made  therefor  by  Congress  during  the  session  of  1878-79. 
The  portion  of  tlie  road  from  Scottsburg  to  lioseburg  is  no  longer  useil 
at  all  by  tlie  military  and  very  little  by  any  one.  The  portion  ftom 
Koseburg  to  Camp  St(nvart  is  a.  part  of  the  great  overland  mail-route 
from  California  to  Oregon,  and  over  it  the  supplies  for  Fort  Klamath 
are  hauled.  1  therefore  reeoinmen<led  that  the  money  all  bo  spent  on 
this  last-named  portion  <»f  the  road  and  upon  such  parts  as  were  the 
worst  and  N\  here  the  people  were  fewest  and  least  able  to  repair  and 
keep  the  road  in  ord(U ,  namely,  about  Cow  Creek  hill  and  slough  and  val- 
ley and  the  other  l>a<l  i)laees  in  the  vicinity. 

These  recommendations  wtTe  approveil,  and  I  was  assigned  to  the 
charge  of  the  work.  On  the  1st  of  April  I  started  work  on  Cow  Greek 
hill,  and  have  now  an  exeollent  and  well-constiaicted  grade  up  this  hill, 
which  has  always  been  a.  terror  to  teamsters  and  stage-drivers.  This 
gra(l(*  is  a  zigzag  with  eitrht  turns,  the  turns  being  wide  and  ample 
enough  to  work  t<Mi  and  twelve  horses.  It  has  all  been  ditched  and 
turnpikeil,  supplied  with  <mi1  verts,  and  all  soft  places  covered  well  with 
broken  stone  and  gravel.     This  grade  is  2,014  feet  in  length. 

In  the  valley  of  Cow  Creek  a  great  deal  of  work  has  been  done  in 
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ditohiDg,  tnrnpikiDg, potting  in  calveart»and  biidgiBgfke  MMilbraMAMk 
The  totlhl  lengtii  of  road  so  made  is  3,714  feet  Omve  Ci«rt[  Mil  hm 
been  improyed  by  changing  the  lecatiom  of  the  road  m  scnne  i^aoee  airi. 
grading,  tampiking,  and  ditching  all  the  road,  and  gfaveltaiig  wlierftVfH' 
the  soil  needs  it.  The  total  length  of  road  eonstnioted  on  tlris  hill  is 
5,148  feet. 

When  the  road  was  first  located  through  these  hills  a  great  mtetoke 
was  made  by  pntting  it  on  the  hillside  and  oyer  jnttiiig  pohitfei  whiHk 
all  work  up  into  red  mud  and  become  almost  impassaMe.  The  oreek 
and  branch-bottoms  are  in  nearly  every  case  better  groand,  being  gray- 
elly  and  solid.  This  is  the  case  with  the  hill  between  Ooyote  Or^  and 
Grave  Greek  on  the  northern  side.  This  MH,  of  nH»re  than  two  miles  in 
length,  I  have  imxMroved  by  locating  the  road^  where  praeticable.  in  the 
creek  and  branch-bottoms,  and  constmeting  a  grade  up  the  hill  to  the 
first  divide,  8,163  feet  in  length.  At  the  second  divide,  or  main  sanimil 
of  the  hill,  I  have  bnilt  a  zigzag  grade  np  a  very  steep  pitchy  l^SSO  ftet 
in  length. 

I  have  also  built  a  bridge  56  feet  long  over  Coyote  Oreek.  This  bridge 
consists  of  4  beams  40  feet  long  by  14  by  18  inebee  and  oovered  witii 
hewn  saplings  4  inches  thick.  The  ax^proach  on  one  side  is  of  the  saffM 
character  and  16  feet  long. 

In  the  valley  of  Wolf  Greek  a  new  ro«id  was  constrocted  about  100 
to  150  feet  west  of  the  old  road.  The  old  road  ran  throngh  bogs  iM0l 
of  the  way  which  it  was  impracticable  to  drain,  and  the  change  in  loea^ 
tion  was  made  to  place  it  on  a  roeky  hillside  wbid^  oonld  be  easily  drainfed. 
The  length  of  new  road  constmcted  here  is  2^673  feet 

I  employed  and  put  to  work  a  number  of  men  and  teams  in  the  Uaok 
mud  lanes  between  Eoberts  HOI  and  Boseburg,  with  the  view  to  pat  a 
section  of  this  road  in  good  order  to  serve  as  model  for  the  further  im- 
provement of  the  whole  road.  I  also  employed  men  to  run  some  ditches 
through  an  excessively  bad  x)ortion  of  the  road  near  Myrtle  Creek.  A 
bridge  was  built  across  Grave  Greek  and  its  slough.  This  brid|(e  has 
a  main  span  of  55  feet,  consisting  of  4  hewn  stringers,  eaeh  14  inches 
thick  and  16  inches  deep  at  the  ends  and  20  inches  deep  at  the  center, 
covered  with  hewn  saplings  4  inches  thick,  all  of  red  fir.  In  the  bridge 
across  the  slough,  of  57  feet  in  length,  use  was  made  of  the  timbers  of 
the  old  bridge  and  such  new  timbers  as  were  necessary. 

On  these  hills,  Gow  Greek,  Goyote  Greek,  and  Grave  Greek  hills,  I 
have  devoted  myself  to  improving  the  noithem  side,  as  the  heaviest 
freight  passes  south.  This  portion  of  the  road  from  Oalesville,  about  5 
miles  north  of  the  crossing  of  Gow  Creek,  to  Jump-oflf-Joe  Greek,  a  dis- 
tance of  about  20  miles,  passes  over  three  high  ranges  of  hills  varying 
from  500  to  900  feet  above  their  creek  bottoms,  and  several  smaller  hills 
of  from  20  to  200  feet  altitude.  It  is  either  up  or  down  hill  nearly  all  the 
way,  and  in  the  first  building  of  the  road,  no  provisions  having  been 
made  for  water,  it  has  coursed  down  the  road,  following  the  wagon 
tracks,  until  the  road  has  become  a  vast  system  of  gulleys.  Wherever 
a  spring  came  out,  or  the  water  settled,  a  mud-hole  was  formed,  into 
which  a  few  pine  boughs  would  be  thrown  to  make  it  temporarily  pass- 
able, only  to  make  it  worse  in  the  future ;  heavy  freight  wagons  pass- 
ing over  ground  down  into  mud  often  up  to  their  axle,  ©le  stages 
carrying  the  United  States  mail,  each  loaded  with  from  800  to  2,000 
pounds  of  mail,  drawn  by  six  horses,  often  mired  down  or  upset,  and  in 
8ome  cases  lost  the  mail.  It  has  been  almost  an  impossibility  to  get 
freight  to  Fort  Klamath  during  nearly  six  months  of  the  year.  I  doubt 
if  there  existed  in  the  United  States  a  worse  road,  for  tbe  amount  of 
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traffic  going  over  it  and  the  importance  of  the  road,  the  great  thorongk- 
flare  between  Oalifornia  and  Oregon.  The  people  living  along*  the  nMd 
are  not  able  to  boild  it  or  keep  it  in  order,  as  there  are  very  few  living 
in  these  moontains,  and  they  are  comparatively  poor. 

The  appropriation  of  $10,000  has  done  a  great  deal  towards  perma- 
nently improving  the  road,  but  it  is  far  from  being  a  good  road  all  the 
way  yet.  An  additional  appropriation  of  $5,000  woold  make  a  good  road 
all  the  way  over  these  hills,  a  road  which  wonld  be  easily  passable  at 
all  seasons  of  the  year ;  and,  on  account  of  the  importance  of  the  road 
and  ihe  total  lack  of  any  other  means  for  its  improvement,  I  would  most 
respectfully  recommend  that  an  additional  appropriation  of  $5,000  be 
granted  to  complete  the  road  across  these  mountains. 

There  are  very  many  very  bad  places  on  the  road  between  Canyon- 
villc  and  Boseburg,  especially  in  those  portions  which  pass  over  the  black 
mud  bottoms  of  the  Umpqua.  These  roads  become  exceedingly  bad  in 
the  winter,  working  up  into  thick,  sticky,  black  mud,  into  which  wheels 
go  often  to  the  axletrees.  l^early  the  whole  of  this  distance  should  be 
tumpiked  and  graveled.  Gravel  can  be  procured  from  the  bed  of  the 
Umpqua,  and  a  road  once  made  in  this  manner  could  be  kept  in  order  by 
the  people,  who  now  are  unable  to  make  the  road  in  the  first  place  as  it 
should  be  made. 

I  would  respectfully  recommend  that  the  sum  of  $102000  be  appro- 
priated to  put  this  portion  of  the  road  from  Boseburg  to  UanyonviUe  in 
good  condition. 

The  appropriation  of  $10,000  has  all  been  expended. 

Estimates  for  complete  permanent  improvement  of  the  road  from  Btse 
burg  to  Jump-oflf-Joe  Creek,  $15,000. 

I  have  the  honor  to  be,  sir,  veiy  respectfully,  your  obedient  servant 

Thomas  W.  Symonb, 
Lieutena/iU  of  Bngiimeerij 
Chief  Ufiffineer  Department  of  ihe  CtolumMk 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Ungineei'8,  U.  8.  Army. 
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Subject. 


Florida  Ship  Canal,  survey  for 

Flushing  Bay,  N.  Y. ,  improvement  of 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fort  Columbus,  N.  Y.  Harbor,  sea  wall  at  Governors 

Island 

Fort  Leavenworth,  Kans.,  improvement  of  Missouri 

River  at 

Fort  Madison,  Iowa,  improvement  of  harbor  at 

Fortilications,  northern  frontier 

Fortifications,  Atlantic  coast 

Fortifications,  Gulf  of  Mexico  


Fortifications,  Pacific  coast 

Fourche  La  Feve,  Ark.,  improvement  of 

Fox  and  Wisconsin  Rivers,  improvement  of . 
Frankfort  Uarbor,  Mich.,  improvement  of  .. 
French  Broad  River,  N.  (J.,  improvement  of. 
French  Broad  River,  Tenn.,  improvement  of. 
Fusilier  Bayou,  La.,  examination  of 


Galena  River  and  Harbor,  111.,  improvement  of , 

Galveston  Bay,  ship  channel  in,  improvement  of. 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to.. 

Gasconade  River,  Mo.,  survey  of 

Gasconade  River,  Mo.,  improvement  of 

Geogra])hical  explorations  and  surveys  west  of  100th 
meridian 

Geological  explorations  40th  parallel,  comi)letion  of  .. 

Georgetown  and  Washington  Harbors,  D.  C.,  improve- 
ment of 

Georgetown  Harbor,  S.  C,  examination  of 

Glasgow,  Mo.,  improvement  of  Missouri  River  at 

Gowanus  Bay,  N.  Y.,  examination  of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Caillon  Bayou,  La.,  examination  of 

Grand  Gulf,  Miss.,  harbor  at,  examination  of 

Grand  Lake  Bayou,  La.,  examination  of 

Grand  Marais,  Minn.,  imi)rovement  of  harbor  at 

Grand  Marais,  Mich.,  harbor  of  rt'fuge  at 

Grand  River  (Fairport )  Harbor,  Ohio,  improvement  of. 

Grand  River,  mouth  of,  at  Brunswick,  Mo.,  examina- 
tion of 

Grand  River,  Mich.,  examination  of 

Grass  River  at  Massena,  N.  Y.,  examination  of 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Sodus  Harbor,  N.  Y.,  improvement  of 

Green  Bay,  Wis.,  improvement  of  harbor  at 

Green  River,  Ky.,  examination  of 

Guyandotte  River,  W.  Va.,  improvement  of 

II. 
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Hampton  River,  Va..  improvement  of 

Harbor  of  refuge  at  Portage  Lake,  improvement  of .... 

Harbor  of  refuge,  Lake  Huron 

Harbor  of  refuge  near  Cincinnati,  Ohio,  construction  of. 

Harbor  of  refuge,  Portage  Lake  and  Lake  Sui)erior  Ship 
Canal,  survey  for 

Harbor  of  refuge,  Portage  Lake  and  Lake  Sui>erior  Ship 
Canal,  improvement  of 

Harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis.,  construc- 
tion of 

Harlmr  of  refuge  at  Grand  Marais,  Mich 

HiTlem  River,  N.  Y.,  improvement  of 
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Subject. 


Hell  Gate,  N.  Y.,  improvement  of  navigation  at 

Hempstead  Harbor,  N.  Y.,  examination  of , 

Hiawasseo  River,  Tcnn.,  improvement  of 

Housatonic  River,  Conn.,  improvement  of , 

Holmes  Creek,  Fla.,  exami nation  of , 

Holston  River,  Tenn.  and  Va.,  examination  of. 

Hudson  River,  N.  Y.,  improvement  of , 

Hudson  River,  N.  Y.,  prox)08ed  improvement  at  New 

Baltimore 

Humboldt  Bay,  Cal.,  examination  of  channel  in 

Huron  Harbor,  Ob io,  improvement  of 

Hyannis  Harbor,  Mass.,  improvement  of , 

I. 

Ico  breakers,  Ohio  River,  at  Parkersburg,  examination 
for , 

Ico  liarbor  at  Cincinnati,  Ohio,  constmction  of , 

Ico  harbor  at  mouth  of  Muskingum  River 

Ico  harbor,  Bellaire,  Ohio  River,  examination  for , 

Ico  harbor  at  mouth  Little  Kanawha,  W.  Va.,  examina- 
tion for , 

Ice  harbor.  Point  Pleasant,  W.  Va.,  examination  for... 

Ice  harbor,  head  of  Delaware  Bay,  examination  for  . . . 

Ice  harbor  at  Reedy  Island,  Delaware  River,  condition  of 

Ice  harbor  at  Marcus  Hook,  Pa.,  constmction  of 

Ice  harbor  at  Chester,  Pa.,  condition  of 

Ice  harbor  at  New  Castle,  Del 

Ire  harbor  at  Saint  Louis,  Mo.,  constmction  of 

Illinois  River,  improvement  of 

Illinois  River,  examination  and  survey  of , 

Inside  passage  between  Femandina  and  Saint  John's 
Kivcr,  Fla.,  improvement  of , 

J. 

Jamaica  Bay,  water-way  from  Cornelias  Landing,  N.  Y., 

examination  of 

Jauies  River,  Va.,  improvement  of , 

Jonesport,  Me.,  survey  of  Moosebeck  Bar  at 

Jetties  at  South  Pass  of  the  Mississippi,  inspection  of., 

K. 

Kanawha  River,  Great,  improvement  of 

Kanawba  River,  Little,  improvement  of 

Kankakee  Rirer,  111.  and  Ind.,  survey  of 

Kansas  City,  Mo.,  improvement  of  Missouri  River  at... 

Keniie])unk  River,  Me.,  impiovement  of , 

Kenosha  Harbor,  Wis.,  improvement  of 

Kent  Island  Narrows,  Md.,  improvement  of 

Kentucky  Kivcr,  Ky.,  improvement  of , 

Kewannrc,  Mich.,  harbor  otj  examination  for 

I.. 

La  Crosse,  Wis.,  inii)rovenient  of  Mississippi  River  at . 

Lake  harbors  and  rivers 

Lakes,  Northern  and  Northwestern,  survey  of 

Lake  Winnihi«xoshisli,  experimental  dam  at 

L'Augiiille  liivor,  Ark.,  improvement  of , 

Laws  of  I^orty-sixth  Congress,  second  session,  affecting 

('()ri)8  of  Enjijineers 

Leouitrdtown  Harbor,  Md.,  improvement  of 

Le  V.  es,  Del. .  const  ruct  ion  of  piers  at 
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Subject. 


Lillington  Kiver,  N.  C,  examination  of 

Lin  Haven  Bay,  Va.,  survey  of 

Link  Horn  Bay,  Va.,  survey  of 

Little  Caillon  Bayou,  La.,  examination  of 

Little  Creek,  Del.,  examination  of 

Little  Kanawha  River,  W.  Va.,  improvement  of 

Little  Kanawha  River,  mouth  of,  ice  harbor,  examina- 
tion for. 

Little  Lake,  La. ,  examinat ion  of 

Little  Narragansett  Bav,  R.  I.  and  Conn. ,  improvement 
of 

Little  Sodus  Harbor,  N.  Y.,  improvement  of 

Lockwood's  Folly  River,  N.  C,  examination  of 

Louisville  and  Portland  Canal,  superintendence  and 
manajijemcnt  of 

Lower  Willamette  and  Columbia  rivers,  Oreg.,  im- 
])rovement  of 

Lubec  Channel,  Me.,  improvement  of 

Ludington  Harbor,  Mich.,  improvement  of 

Lynch's  River,  S.  C,  examination  of 

Lloyd's  Harbor,  N.  Y.,  channel  from,  to  Cold  Spring  Bay, 
examination  of 1 

M. 

Maiden  River,  Mass.,  examination  of 

Manaaquan  River,  N.  J.,  improvement  of 

Manistee  Harbor,  Wis.,  improvement  of 

Manistique  Harbor,  Mich.,  improvement  of 

Manistiquo  River,  Mich.,  examination  of 

Manitowoc  Harbor,  Wis. ,  improvement  of 

Ma])s,  military,  geograi)hical,  and  lake  survey,  prepara- 
tion of 

Mackinac  Breakwater,  Mich.,  survey  for 

Marcus  Hook,  Pa.,  improvenuiut  of  ice  harbor  at 

Marquette  Harbor,  Mich.,  imi)rovement  of 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to 

Mattaponi  River,  Va.,  improvement  of 

Matta wan  Creek,  N.  J.,  examination  of    

Meramac  River,  Mo.,  examination  of 

Meeker's  Lslancl,  Minn.,  lock  and  dam  at 

^Mempliis,  T<mui.,  protection  of  water  front  of 

Monomcmee  Harbor,  Mich,  and  Wis.,  improvement  of.. 

Merriniac  River,  Mass.,  examination  of 

Michigan  City  Harbor,  lud.,  improvement  of 

Millbrd  Harbor,  Conn.,  improvement  of 

Military  road  from  Camp  Stewart  to  Scottsburg,  Oreg., 

construct  ion  of 

Milwaukee  Harbor,  Wis.,  improvement  of 

Milwaukee  Bay  an<l  Harbor,  examinalion  of 

Minnesota  River,  Minn.,  improvement  of 

Minnesota  River  near  Bellei)Iain,  Minn.,  examination  of, 

Misi)illion  Creek,  I)<'1.,  iin])rovement  of 

Mississippi,  Missouri,  and  Arkansas  rivers,  operations 

oi' snag-boat  son 

Mississippi  River : 

above  Falls  of  Saint  Anthony,  imi)rovement  of 

at  Alexandria,  Mo.,  examination  of 

at  Andalusia,  Mo.,  examinat i(m  of 

at.  Burlington,  Iowa,  improvement  of 

at  Cape  Girardeau,  improvement  of 

at  Des  Moines  Rapids,  improvement  of 

at  Dulmqn<\  Iowa,  improvement  of 

at  Falls  of  Saint  Anthony,  im])r<)vement  of 

at  Fort  Madison.  Iowa,  improvement  of 
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Subject. 


Mississippi  River : 

at  Hannibal,  Mo. ,  improvement  of 

at  La  Crosse,  Wis.,  improvement  of 

at  Louisiana,  Mo. ,  examination  of 

at  Muscatine,  Iowa,  improvement  of 

at  Quincy,  111. ,  improvement  of 

at  Rock  Island  Rapids,  improvement  of. 

at  harbor  of  Rock  Island 

at  Sauk  Rapids,  examination  of 

at  Natchez  andVidalia 

near  Lake  Concordia 

at  Vicksburg,  Miss 

at  Memphis,  Tenn 

upper,  operations  of  snag-boat  on 

at  Venice,  111.,  examination  of 

between  the  mouths  of  the  Illinois  and  Ohio  riv- 
ers, improvement  of 

from  Des  Moines  Rapids  to  mouth  of  Illinois  River, 
improvement  of  navigation  of 

from  Saint  Paul  to  Des  Moines  Rapids,  improvement 
of  navigation  of 

from  Saint  Paul  to  mouth  of  Illinois  River,  survey  of. 

from  Saint  Paul  to  Falls  of  Saint  Anthony,  survey  of. 

opposite  mouth  of  Missouri,  survey  of 

reservoirs  at  sources  of,  surveys  for 

at  Saint  Genevieve,  examination  of ... 

improvement  of  South  Pass,  inspection  of 

Missouri  River : 

above  the  mouth  of  the  Yellowstone,  improve- 
ment of 

at  Atchison,  Kans. ,  improvement  of 

at  Brownsville,  Nebr.,  improvement  of 

lit  Brunswick,  Mo. ,  examination  of 

at  Cedar  Citv,  improvement  of 

Council  Blufis,  improvement  of 

at  Eastport,  Iowa,  improvement  of 

at  Fort  Leavenworth,  Kans.,  improTement  of 

at  Glasgow,  Mo. ,  improvement  of 

at  Kansas  City,  Mo.,  improvement  of 

at  Lexington,  Mo.,  improvement  of 

at  Nebraska  City,  Nebr.,  improvement  of 

at  Omaha,  Nebr.,  improvement  of 

at  Plattsmouth,  Nebr. ,  improvement  of 

between  Omaha  and  Plattsmouth,  Nebr.,  improve- 
ment of 

at  Saint  Charles,  Mo.,  improvement  of 

at  Saint  Joseph,  Mc,  improvement  of 

at  Sioux  City,  Iowa,  improvement  of 

at  Venuillion,  Dak.,  improvement  of 

8urvey  of,  from  its  mouth  to  Sioux  City,  Iowa,  and 
to  Fort  Benton,  Mont 

at  Boone ville,  Mo.,  examination  of 

at  TiKiuc  Creek,  Mo.,  examination  of 

at  Niobrara,  Nebr.,  examination  of 

at  Yankton,  Dak.,  examination  of 

general  remarks  on  improvement  of 

Mobile  Harbor,  Ala.,  improvement  of 

Monongahela  Kiver,  improvement  of 

Mount  Vernon,  Va.,  improvement  of  channel  at 

M(»iiroo  Harbor,  Mich.,  improvement  of 

Moosebec  Bar,  Jonesport,  Me.,  survey  of 

MoiTisti(iue  River,  Mich.,  examination  of 

Movable  dam  at  Davis  Island,  Ohio  River 

Movable  clam  on  the  Sa6ne,  at  Lyons,  France 

Muddy  Kiver,  Ky.,  examination  of 
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Subject. 


Muskegon  Harbor,  Mich.,  improvemeut  of 

Muscatine,  Iowa,  improvemeut  of  harbor  at 

N. 

Nanscmond  River,  Va. ,  imi»rovement  of 

Nantucket  Harbor,  Mass. ,  survey  of 

Nantucket  Harbor,  Mass.,  imx)rovement  of 

Narragansett  Bay,  R.  I.,  improvement  of 

Nanticoke  River,  Del.  and  Md.,  survey  of 

Nebraska  City,  Nebr.,  improvement  of  Missouri  River  at. 

Narraguagus  River,  Me.,  mouth  of,  examination  of 

Natchez,  Miss.,  protection  of  harbor  at 

Neches  River,  Tex.,  improvement  of 

Neches  River,  Tex.,  survey  of 

Neiise  River,  N.  C,  improvement  of 

New  Bedfonl  Harbor,  Mass.,  improvement  of 

New  Buffalo  Harbor,  Mich.,  improvement  of 

Newbury])ort  Harbor,  Mass.,  improvement  of 

Neabsco  Creek,  Va. ,  examination  of 

New  Castle,  Del.,  ice  harbor  at 

New  Haven  Harbor,  Conn.,  improvement  of 

New  Haven  Harbor,  Conn.,  construction  of  breakwater 
at 

New  Orleans,  La.,  improvement  of  harbor  at 

New  River,  Va.  and  W.  Va.,  improvement  of 

New  Rochelle,  N.  Y.,  improvement  at 

New  Rochelle  Harbor,  N.  Y.,  examination  of 

Newtown  Creek,  N.  Y.,  imx)rovement  of,  at  junction 
with  East  River 

Niagara  River,  at  mouth  of  Tonawanda  Creek,  N.  Y.,  ex- 
amination of 

Nomini  Creek,  Va.,  improvement  of 

Nomini  Creek,  Va. ,  examination  of 

Nooksack  River,  Wash. ,  examination  of 

Norfolk  Harbor,  Va. ,  improvement  of 

Northeast  River,  Md.,  improvement  of 

North  Landing  River,  Va.  and  N.  C,  improvement  of . . 

Norwalk  Harbor,  Conn.,  improvement  of 

North  River  Bar,  Cunituck  ISound,  N.  C,  improvement 
of 

Nottoway  River,  Va.,  improvement  of 

Noxubee  River,  Miss. ,  examination  of « 

Noxubee  River,  Miss. ,  improvement  of 

O. 

Oakland  Harl)or,  Cal. ,  improvement  of 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Obcy's  Hivor,  Teuu.,  improvement  of 

Obion  R  i  ver,  Tenn. ,  examination  of 

Occoquau  River,  Va.,  improvement  of 

Ocmulgew  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvement  of 

Oconto  River,  Wis.,  examination  of 

Oclockone<»  River,  Fla.,  examination  of 

Oflice  of  the  Chief  of  Engineers 

Ollicers  of  tlie  Corps  of  Engineers,  number  of  duties  of 

Ogdensburgh  Harbor,  N.  Y.,  examination  of 

Ogdensbnrgh  Harbor,  N.  Y.,  improvement  of 

Ohio  River  and  month  of  the  Little  Kanawha  River, 
AV.  Va.,  for  ice  harbor,  &c.,  examination  and  survey 
of 

Ohio  River,  im])r(>v(MinMit  of 

Ohio  Hi  ver,  iinprovemeut  of  falls  of 
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Subject. 


Ohio  River  at  Harricane  Island,  HI.,  examination  of.. . 

Olcott  Harbor,  N.  Y.,  improvement  of 

Omaha,  Nebr.,  improvement  of  the  Missoori  River  at.. 

Onancock  Harbor,  Va. ,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  River,  Ga.,  improvement  of , 

Osage  River,  Mo.  ami  Kans.,  improvement  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Va.,  improvement  of 

Ouachita  River,  La,  and  Ark.,  improvement  of 

Outlet  of  Lake  Winnepesaukee,  N.  H.,  survey  of 

Outlet  to  Wolf  Lake,  Ind.,  resurvey  of 

P. 

Pagan  Creek,  Va.,  improvement  of 

Pamlico  River,  N.  C,  improvement  of 

Pamlico  and  Tar  Rivers,  N.  C,  appropriation  for  im- 
])ro vement  of 

Pamunkoy  River,  Va.,  improvement  of , 

Pamuukey  River,  Va.,  survey  of 

Pascagoula  River,  Miss.,  improvement  of 

Passaic  River,  N.  J.,  improvement  of 

Pass  Cavallo,  Tex.,  improvement  of 

Pass  Manchae,  La.,  examination  of 

Patapsco  River,  Md.,  improvement  of 

Patchogue  River,  N.  Y.,  examination  of 

Pawtucket  River,  R.  I. ,  improvement  of 

Pea  River,  Ala.,  examination  of 

Pearl  River,  Miss. ,  improvement  of 

Pee  Dee  River,  8.  C,  improvement  of 

Pee  Dee  River,  S.  C,  examination  of 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Pere  Marquette  Harbor,  Mich,  (see  Ludington) 

Perquimans  River,  N.  C.,  improvement  of! 

Petaluma  Creek,  Cal.,  improvement  of , 

Petal uma  Creek,  Cal.,  examination  of , 

Perth  and  South  Amboy  to  channel  in  Raritan  Bay,  N. 
J.,  examination  of 

Plattsburgh  Harbor,  N.  Y.,  improvement  of 

Pier  at  Lewes,  Del.,  construction  of 

Plymouth  Harbor,  Mass.,  improvement  of 

Poccossin  River,  N.  C,  examination  of 

Poconioko  River,  Md. ,  improvement  of 

l*ohick  Creek,  mouth  of  Potomac  River,  Va.,  examina- 
tion of 

Potomac  River  at  Mount  Vernon,  improvement  of.... 

Port  Chester  Harbor,  N.  Y.,  improvement  of. 

Portage  Lake,  Mich.,  construction  of  harbor  of  refuge  at 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jeflerson  Harbor,  L.  I.,  N.  Y.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Port  Royal  River,  S.  C,  examination  of 

Port-warden's  line,  at  Phi]a<lelphia 

Port  AVashington  Harbor,  Wis.,  improvement  of 

Potowomut  River,  R.  L,  examination  of 

Port  Day,  Niagara  River,  N.  Y.,  examination  of 

Powell  River,  Va.,  examination  of 

Providence  River,  R.  I.,  improvement  of 

Proviucetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds.  District  of  Columbia — 

Pultnoyville  Harbor,  N.  Y.,  improvement  of 
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Qninoy,  111.,  impFOvement  of  Mississippi  River  at 

Qaeenstown,  Md.,  impFOvement  of  harbor  at 

R. 

Kacine  Harbor,  Wis.,  improvement  of. 

Rancocas  River,  N.  J. ,  examination  of 

Rahway  River,  N.  J.,  improvement  of 

Rappahannock  River^  Va.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of. 

Reconnaissance  and  explorations 

Red  River,  La. : 

examination  for  improvement  of  falls  of 

improvement  of  Upper 

improvement  of  month  of 

removing  obstructions  from 

Red  River  raft,  La.,  removal  of 

Red  River  of  the  North,  improvement  of 

Red  River  of  the  North,  Upper,  Minn,  and  Dak.,  exam- 
ination of 

Red  River,  Tenn.,  examination  of 

Reedy  Island,  Delaware  River,  ice  harbor  at 

Reservoirs  at  sources  of  Mississippi  River,  survey  for. -. 

Richmond  Island,  Me. ,  harbor  improvement  of 

Richmond  Harbor,  Kennebec  River,  Me.,  examination 

of 

River  and  harbor  improvenients 

Road,  military,  construction  of,  from  Scott-sburg  to 

Camp  Stewart,  Oreg 

Roanoke  River,  N.  C,  improvement  of 

Rock  Island  Bridge,  sheer-booms  at - 

Rock  Island  Harbor,  Mississippi  River,  improvement  at. 
Rock  Island  Kapids,  Mississippi  River,  improvement  at. 

Rockland  Harbor,  Me. ,  improvement  of 

Rocky  River  Harbor,  Ohio,  improvement  of 

Romney  Marsh,  near  Doboy,  Ga.,  examination  of 

Roudout  Harbor,  N.  Y.,  improvement  of 

S. 

Sabine  Pass,  Tex. ,  improvement  of 

Sal  ine  River,  Tex.,  improvement  of 

Sabine  River,  Tex.,  survey  of 

Sacramento  River,  Cal.,  improvement  of 

Sacramento  River,  Cal.,  Upper,  survey  of 

Saginaw  River,  Mich. ,  improvement  of 

Saint  Anthony,  preservation  of  falls  of 

Saint  Augustine  Creek,  Ga.,  improvement  of 

Saint  Charles,  Mo.,  improvement  of  Missouri  River  at. 

Saint  Clair  Flats  snip-canal,  Mich 

Saint  Croix  River,  Wis.,  improvement  of 

Saint  Croix  River,  Wis. ,  survey  of 

Saint  John's  River  and  Ferna'ndina,  Fla.,  deepening 
inside  passage  between 

Saint  John's  River,  water-way  from,  to  Charlotte  Har- 
bor, Fla.,  examination  of 

Saint  John's  River,  Fla.,  improvement  of  bar  at 
mouth  of 

Saint  Joseph,  Mo.,  iniprovemont  of  Missouri  River  at .. 

Saint  Joseph  Harbor,  Mich.,  improvement  of 

Saint  Joseph's  River,  Mich.,  from  mouth  to  Elkhart, 
Ind.,  examination  of 

Saint  Jones'  Creek,  Del.,  examination  of 
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